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| 0 A THE — ‘AUTOMATIC ENGINE 


S"cIx SIZES ! Is CRMAVALINS IN 
; : FFATI 8 ase of Operation, ‘ective Duty DETR HEEL CO. 
_EMBODY ALL C LE FEATURES Close Regulation, Quick Starting - Sabet. Coens 
i PRICES e465} RTIPY NARD | F up to Speed, Uniformity of or TD ia Seem. 
i l UNIVERSAL BADIA L DRILL L Co ‘Fives ee ¥ Speed and Economy art's ndum-Emery Wheels, 
NCINNAT u ) =\\ CRIT TE ———— of Fuel. 
Sos ae es: ee BZ These ore points of image rtance with every Miller THE CINCINNATI 
THE DAYTON ee duty of “Manutactarer wh 18 THE BEST ENGINE MADE. SCREW & TAP COMPANY 
STOVE- “PIPE THIMBLE. 


aa Printed mndttan cuts mi information promptly furnished on‘application. Manufacturers of 
* This Thimble Send for our illustrated Catalogue. 


UNIVERSAL 
THE PROSPECT MACHINE AND ENCINE Co., Milling 
¥ORMERLY THE CUMMER ENGINE COMPANY,) SCREWS, TAPS & DIES. 
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Sairie Atkins’ Celebrated Saws 


Are for sale by all First Class Dealers. 
oUF LEADING BRANDS: 
Silver Steel Diamond, Concave Tooth Dexter, Cleveland Corliss Engine, 
eS | Atkins’ Segment Cround. NEWARK, N, J., DESIGNS. 
| Thimble Extended. 312 E. Sth 8t, Special Steel Diamond, 


DAYTON, O. Original Tuttle Tooth, 
Extra Quality One-Man and perrey Cross Cut Saws. 











S CIRCULAR, BAND AND CANC SAWS 


MADE FROM OUR SPECIAL STEEL, AND GUARANTEED tng Noseaer. wer ae Co., 
Strictly Supericr Quality. $3 to 41 Center Street, 

Dealers in Mill Supplies of all kinds, Agents for Tanite Emery Wheels. CLEVELAND, ry 

prt E. C. ATKINS & CO., indianapolis, ind. 


MAHONING BOILER WORKS. TOOL ‘GRINDER. 
WM. B. POLLOCK & CO., Youngstown, Ohio. | Runs Gorundum Wheel 


IRON AND STEEL PLATE WORKERS. WITH weree 

















= STEAM BOILERS, TRON ROOFS.| go >. att u iN, 

 Clenn’s Patent Balanced | TANKs, GIRDERS. | INDIANAPOLIS, IND. 

Hydraulic and Steam Valves. | prrzs, SA ve . BEAMS, 
For eontro machine . : 


onM en-of-war, Bhip see STACKS, “8 = TRUSSES, PA i E N | > 

Docks, Elevators. Rolling ' 

Mills and Steel Mills, etc. _|FURNACE AND [gpeae ALL KINDS OF} wi. D. & L. L. LEGCETT 
ad scoteere! information ROLLING MILL getes - 4 . s , 

and prices, ad ‘ 


e STRUCTURAL| Attorneysat Patent Law 
J. $ Glenn, WORK: IRON WORK | Patents obtained in the United States arid all 
Manufacturer. countri 
115 Fremont 8t., _ [91] Gnishen — . CORRESPONDENCE SOLICITED. Masonic Building. . CLEVELAND. °. 


Parkin &<& Bosworth,) E. H. JONES & CO., 


CONTRACTORS AND ENCINEERS, 
225\River Street, Cleveland, 0. 


“ATLAS” SLIDE VALVE ENGINES WITH GOVERNORS. 


‘Atlas Automatic” Engines, 
J.M. Schoonmaker With Balanced Valves. 


Manufacturer‘and Shipper of “ With Boilers and Fixtures Complete, Ready for 
Operation. 
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9211 So. Water Street, 
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3 Co IIs ille Contractors for Steam Plants Compiete. 


BOOKWALTER ENGINES 
aR ne NRO ERRORS MEO ’ UPRIGHT AND HORIZONTAL, 
: 3 TO 10 HORSE POWER. 
Capacity of Mines, 2,600 Tons Daily. OVER 3,000 IN SUCCESSFUL OPERATION. 
_. Biding Connections with all lines of Railroads. Tilustrated Pamphlet sent free. -Address, 
Office, 120 Water Street, 


JAMES LEFFEL & C0., Springfield, Ohio. 
Pittsburgh, Pa. Ria tor GUM ux ook ae ae ee 
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SEBASTIAN. 
BAY & COMPANY'S 


~~ Cincinnati, O. 64 


ENR co RINT EIRENE ERISA NS 
WEBER & LIND SIGN ae 


Artistic Sign 


Cor. Ontario & pign or, 
CLEVELAND, o. 


eg ie rt ae 


CN se ee tO nn ee ee cea 


TOLEDO WIRE WORKS. 
F. POWELL & CO. 


Manufacturers of 
COAL SCREENS, 
WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &c. 
238 Summit Street, TOLEBO, 0 


SHEPARD’S NEW 
$6 








Shatin: t cidints Sic winiaones or salto. 





Catalogue of Lathes, Drill! 
Presses and Machinists’ 
Tools and Supplies mailed 
on application. Lathes on 
Teal, 164 W. Second St., | 







» | first cost will heat more blast to a higher tem- 


The Penberthy 


Automatic Injector, 


FOR MARINE, TRACTION, LOCOMOTIVE AND 
STATIONARY BOILERS. 


Note its prominent points: 

It cannot freeze. 

Will work in high seas and in muddy water; 

It can not be heated so hot but that it will start, and 
7, will always restart if from any cause it should break; 
7 4 Covers a greater range than any Injector made, and 
q Is worked with Steam Valve only after water is once regu- 
? lated. 

Sent on trial to responsible parties. 


£end for Circular. 


PENBERTHY INJECTOR CO., 
DETROIT, MICH, 


4 Gordon, Sirobel & Laureau, 


ENCINEERS, 
No. 226 Wainut St., Philadelp , a. 
FRED. W. CORDON, Agt., F 

FIRE -[BRICK HOT BLAST STOVE CO. cr 


Whitwell Hot Blast stove. 
Cowper Hot Blast stove. 
Gordon Whitwell-Cowper 
Hot-Blast stove. 


The latter improvement at 80 per cent. less 





















perature with greater regularity. 
Weaknesses of the older types of steves, whether in 
















a net H. L. gage neal w1.0, | their construction or operaion, eliminated. 
@ Order direct from the 

N Aca os . aii om Iron Clad Paint Co. tronciadPaintco., 
wobies erioc actory 75 & 77 Central Way. Sec. & Treas. No. 3 Case Building, And get the aine 
oo, CLEVELAND, OHIO. article, and seve iaility of 

IRON FOUNDERS og DY 

Architectural and General this Oompany. 

Jobbing Castings. IRON CLAD PAINT 

Light Craylron Hepp orya gad ea a . 
roof,and Cheap- 

Micemtbonenes <5 bet Paint made. 
hase" 





THE-GLI 


JBE-PATTERN-WORKS 





Key Seating Machines 


And 20 In. eeeercuee: 





very, and soli 
Machine wiil 


Bend for Photo. and a. w.P. Paine 
M North Bloomfield, N, Y 
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WARD’S PATENT METAL JOINTS, 


A VALUABLE IMPROVEMENT 


For Green Houses, Hot - Bed Sash and Sky-Lights. 


A PERFECT 
PROTECTION 
AGAINST 


GLASS JOINT 2 GLASS _ 











WIND, DUST, WATER AND SNOW. 

They save their cost in glass and putty; add strength and prevent 
breakage: improve appearance; increase durability; retain heat and 
save fuel; secure a more even temperature; can be applied to vertical or 

Sy jnclined surfaces; broken glass can be readily replaced, etc. 
Patent joints, glazed and unglased Sash, Glass and Putty for sale by 
Cleveland Window Class Co., 
130-132-134 CHAMPLAIN STREET, CLEVELAND, OHIO. 
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LUDWIC HERMAN, 
Consulting Engineer and Bivens 
ROOM 2%, NO. 29 EUCLID AVE., 
CLEVELAND, O. 

































Expert testimony: Appraising; Perfecting 1). 
ventions; Testing Miptoriais: D ing Machin. 
ery and d Structural Work: Laying out Manutag. 
turing Plants. ete. 
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ROSCOE B. WHEELER, 


PROCURES 


PATENTS. 


92 Griswold poet he ome MICH, 
s — — me you 
t mt business only. 
Washington D.O, 
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Porest City Braes Worke. 


§. V. KENNEDY, Prop, 


Manufacturer of 


All kinds of Brass Goods. 


Models and Patterna a Specialty, 04 
9 & 21 Leonard Street, Cleveland, nd, 0 


Buchanan Manufacturing Co., 
Manufacturers of 


SASH WEIGHTS 


Cast Washers, Farm Bellis, 
And Ceneral Castings. 
Telephone 2151. 

176 Central Way, CLEVELAND, OnT0, 
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sh cmrecenan. 2 Wm. B. Franklin, V. Pry 


J.B. saan Bec’y. 








GEO. P. BURWELL, Gen. Agent. 
246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 Chief Inspector. 
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4 THE BUCKEYE AUTOMATIC ENCINE 


Highest Economy: Best Regulation. Superior Construction 


These engines are constructed for 
heavy and continuous duty, at medium 


or high rotary speeds. 





Tilustrated Catalogue sent free. 
, Address Buckeye Engine Co., 
SALEM, OHIO 
——-orR— 


W. L. SIMPSON, Eastern Sales 
Agent, 70 Asto House, N. Y. 





N.W. Robinson, cor. “ghione Clinton & Jackson-sts., Chicago, Ill. 













RUBBER STAMPS for the WOR 
c. J. COMOLLY & CO. 
(Established 1873. 


RUBBER STAMPS 


CORPORATION 
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A NEW DIE-SINKING MACHINE. 


ee 

The accompanying illustration represents a large- 
range die-sinking machine, just brought out. It is ad- 
mirably adapted for all kinds of die work, both large 
and small. The column is large and strong, and forms 
a closet for tools, ete. The table is 29’’ long and 12/7 
wide. It has three T slots running its entire length, for 
convenience in clamping work which may be too large 
tor the vise to take in. . 

The table has a horizontal movement under the spin- 
die of 14’’, across motion of 6’’, and a vertical adjustment 
of 14%. The spindle is 9’’ from face of column. Each 
machine is provided with a vise, which will take up 
work to 8’”.. The vise has a round bottom and can be 
turned to any point and quickly and firmly clamped to 
the table. All the feed-nuts of the machine are com- 
pensating, so that all lost motion can be taken up. 

The cone pulley has three grades; the largest diameter 
is 10’’ for 3’” belt. A countershaft with tight and loose 
pulleys is furnished with each machine; the speed of 
countershaft is 160 revolutions per minute. This ma- 
chine is being built from entirely new patterns, and the 
workmanship is first class in every respect. For fur- 
ther particulars address W. R. Eynon & Co., Cleveland, 
Ohio. 

Orders already received for the above machine have 
been such as to give the firm great encouragement, and 
heavy sales of it are expected. In their other 
specialties they have more orders than they can 
fill on short notice. Their business has so in- 
creased that they expect to remove January Ist 
to larger quarters, at the corner of Leonard and 
Winter streets. 


a 


CASTING STEEL GUNS. 


—_ 

The formation of blow-holes in steel can ap- 
parently be completely avoided by what is called 
the Terre-Noire process. By giving the steel a 
small amount of manganese and silicon, and by 
observing certain precautions in its preparation, 
it solidifies without evolving gas. Here we have 
a much cheaper mode of avoiding blow-holes 
than liquid compression. The Terre-Noire pro- 
cess, by preventing the loss or continuity caused 
by blow-holes, raises the tensile strength of the 
metal certainly without lowering its ductility; 
indeed it appears to raise the ductility as well as 
the tensile strength. 

I will not say that castings produced by this 
process can not be improved by forging, but 


their quality certainly greatly surpasses that of many process may be expected to produce an excellent gun. | 


instantly resists its expansive force, and we get the 
effect which is produced in built up steel and wrought 
iron guns by shrinking successive jackets around a cen- 
tral tube. : 

This principle proved very effective in making cast 
iron guns, and eminent engineers who applied it to cast 
iron during the war of the Rebellion are strongly of the 
opinion that it can be successfully applied to steel. It 
is not easy to see why it should not be, though, of 


| course, it can only be proved applicable by trial, in 


which difficulties would of course have to be overcome. 


The combination of this principle with the Terre-Noire 
= 5 





NEW DIE-SINKING MACHINE. 


LUBRICATING AND CYLINDER OILS. 


At the regular meeting of the Stationary Engineers’ 
Association of Providence, R. I., recently, Mr. Scott A. 
Smith read an interesting paper on the subject of lubri- 
cating and cylinder oils. He said that for purposes of 
lubrication, where metal is working upon metal, sperm 
oil is the best, lard oil the second, Neatsfoot third, and 
tallow oil fourth. The best grade of animal oil is that 
which contains no stearine and no free acid. Regarding 
the friction of oils upon their own particles, if lard oil 
is two and one-third times as long in running out of this 
tube at 70° as sperm, then we must consider that we 
have the weight of one ounce of oil compared with an- 
other ounce moving upon itself, the result so far consid- 
ered is vastly in favor of sperm asa light running oil, 
but in actual use, where bearings have a stress of 300 
pounds and upwards to the square inch, then this great 
difference tends rapidly to disappear. If you work 
bearings with 1 pound pressure to the square inch, use 
sperm; if at 500 to 600, or as a locomotive practice up to 
1,200 and more, then you may find lard the best, parti- 
cularly at about half the price per gallon of sperm. 
Petroleum, consisting of hydrogen and carbon, is emi- 
nently fitted for lutrication, as it contains none of the 
destroying element—oxygen. 

The average quality of petroleum oils has been much 
improved within a few years, partly for the reason that 
consumers have exacted a better article. and parily be- 
cause of the competition of dealers who have marketed 
their oils on their merits. It is, I think, not too much 
to hope for, that within the next ten years or less the 
qualities of pure petroleum oils may be so improved 
that, with improvements in the shaft bearing of machin- 
ery, and some provisions against accidental overheating, 
all lubrication may be possible with petroleum alone. 





Use as little animal oil as possible, on account of high 
cost, waste by careless handling, its active acid 
qualities, and its tendency to gum. The gum- 
ming of animal oils exists independently of the 
active acid principle, and is the result ‘of Oxidiz- 

= ing. Petroleum oils have no active principle to 

> neut.alize the acid of animal oils. 

Petroleum cyliader oils, so made thai they will 

do the best work{in any and all engines, are the 

= result of much scientific and practical study, and 

the processes of their manafacture are very com- 

plicated. They contain no acid, and cannot 

develop any heat and work. Their flashing 

point is not less than 400°; gravity, 25° to 28° 
at 100° Fahrenheit. 

In conclusion, petroleum cylinder oils have peculiar 


excellent forgings, and they are employed without forg- It might have perhaps slightly less resisting power than! and distinctive qualities.to recommend them for this 


ing, and with consequent great saving in cost, for many 


important purposes. The engineers of Terre-Noire be- 
lieve that with further experience they will produce 
castings whose quality will equal that of the best forg- 
ings, and at much lower cust. 

We come next to the Rodman principle of gun man- 
ufacture. It consists in casting the gun around a water- 
cooled central core. The water circulating through the 
core rapidly abstracts heat from the molten iron, and 
sdon a thin cylinder of metal solidifies in contact with 
the core. Around this a second layer quickly solidifies. 
It reaches the solid state while still at a white heat; in 
cooling from that point to the o:dinary temperature this 
layer, of course, contracts greatly, and thereby grips and 
powerfully compresses the layer within it. Around this 
second layer a third layer in turn solidifies, and by the 
contraction which it undergoes after solidification it in 
turn powerfully compresses the layer within it, and so 
on. Each*layer in cooling compresses all within it, and 
the innermost layer is firmly held in by the whole 
strength of the mass without it; thus when powder ex- 
plodes within its chamber the whole mass of the gun 


a forged steel gun of equal weight would have, but it 
would still be an excellent gun and one which could be 
turned out at comparatively small cost and with great 
rapidity. This might be a matter of prime importance 
‘tous. A long time would be required to erect the 
enormous machinery needed for forging great guns, and 
after its erection the time required to forge, temper, fit 
and assemble the pieces of a built up gun would be very 
much greater than that needed for simply casting on 
Rodman’s principle and boring.—[H. M. Howe before 
the Boston Society of Arts. 


A PirrsspurGH mechanic has invented a Jocomotive 
furnace, having a deflecting arch situated in the fire- 
chamber extending from the rear end thereof toward 
the front wall, and having side wings. A regenerator 
is situated in the smoke-box, and means are provided 
for admitting air thereto. A conduit pipe or flue leads 
from the regenerator through the arch into the fire- 
box. 


— 
—<—— 





A NEW patent law is about to be promulgated in Nor- 





way. 


' special use, great heat-resisting power, freedom from all 
| acid qualities, freedom from all tendency to gum, and 
‘their remarkable property of spreading on heated sur- 
faces. 


Wuart is perhaps the smallest oscillating engine in 
| the world has been made by John R. Hare, Baltimore, 
| for Prof. E. M. Worth, of Harris’s Museum, that city. 
' Its bore is 1-16 inch and the stroke } inch. The wheel 
|shaft and crauk weigh 8 grains, the cylinder 5 grains, 
and the stand and pillar 12 grains, making the whole 
| weight 1 pennyweight 1 grain. It is about the size of a 
half-grown collar button, and is completely covered by a 
| No. 5, or a child’s thimble. It will be run by compress- 
ed air. It makes 3,000 revolutions a minute. Mr. Hare 
has also made a comparative giant, which is eovered 
with an English walnut shell. 


-A PROPER safe working load of wire ropes is as fol- 
lows: " One-half inch in diameter, 1,000 pounds; five- 
eighths rope, 1,500 pounds; three-fourths’ repe, 3,500 
pounds; one-inch rope, 6,000 pounds. This is for nine- 





teen wires to!the strand, hemp centers. 
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IRON TRADE REVIEW. 











BRICHTMAN 


MECHANICAL STOKER 


FOR STEAM BOILERS. 
Send for Pamphlet. 
Brightman Stoker Co., 
CLEVELAND, UBIO. 


Beaver Valley Gas Furnace 





FOR WELDING 
Chain Railroad Car Links, Picks. Mattocks. 


Axes,ete. Also heating Iron for Heading Ma 
chines, Rivet Machines, Bra idley Hammers. etc.; 
can be made any size. For particulars address 


BEAVER VALLEY GAS FURNAGE CO., 
Box 699. (44) NEW BRIGHTON, PA. 


THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 
LIMITED, 
163 Lacock Street, 
ALLEGHENY, PA. 
Tae Stanpinc SEAM 
allows of an easy and 
secure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave pipe or 
head, run down the spout, 
and not the wall ; and will 
open, in case of freezing, 
so as to — bursting, 
and still remain double- 
locked and water-tight. 


OO 


Made in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded. 


WJEST’S 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods an:l original rules for 
obtaining good, sound. clean castings, and 
giving detailed descrij tion for mak- 
ing moulds requirin s skill and 
experienc }. 






















Also containing a practical treatise upon tle 
construction of cranes anc. cupolas. and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry foreman 
member of the American Society of Mecnan 
ical Engineers. and of the Civil Engineers’ 
Clut of Cleveland, Ohio. 

12mo. OCloth, $2,50. 
Fully illustrated and with complete index. 
Will be mailod, prepaid. on receipt 
e price. 


On receipt of $3.00 we will send the above 
wook and the [non Traps Review for one year. 
Address DAY & CARTER, 
L} CLEVELAND, OHIO 





THE CENTENNIAL 
WATER CUT-OFF 
FOR CISTERNS. 


It is the only Cut-Off that cau 
be used in any position ny / 







extra pipe. 
Try them and you 
will use no other. 
For sale by the , 
Ask your 


—- W/o. ioe Go. 


MANUFACTURERS OF 


Presses, Dies, 


— AND — 


SPECIAL MACHINERY 


For Working Sheet Metal. 





Double Seaming Machines, Circular Shears, Squaring 
Shears, Can Making Machinery, &c. 
Works: Plymouth, Pearl and John Streets. 


Office: 17 Adams Street, 
BROOKLYN. N. Y. 





J.C. Ewart & Co. 


Vitrified 
Roofing Tile, 
CRESTINGS, 
HIP ROLLS,&C. 


AKRON, O. 


Send for prices. 





SO 
959,05 %e% ate 


Oe 
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THE ARMSTRONG VERTICAL STEAM ENGINE 
WITH HEATER AND STEEL BOILER. 


The Best Engine Made 


and will furnish MORE POWER with less fuei than any other 
engine OF SAME SIZE. The only Vertieal Engine made having 


An All Steel Double Rivetted Boiler. 


Those who want an Engine of from TWO to FIFTEEN horse power, 
shuuld send for our Illustrated Catalogue and Price List. 


. DO NOT BUY 
until you see our low prices. Catalogues mailed to any address 
free. Adares Armstrong Bro. Engine Works 
Sorinefie ad, Ohio. 


THE FORES) CITY BRASS WORKS, 


Exclusive Manufacturers of 


The Kennedy Injector, 


This Injector is warranted to lift was 
ter 25 feet, and will take water at 125 
Degrees Fahrenheit. No arjust- 








Oleow 








trade. 
jobber for them 
W. P. MYER, 
Manufacturer, 
14 to 20 E. South St, 
Iudianapoli-, Ind 


%inch sample by mail 
50 cents in stamps. The following houses are 
special agents, who will furnish this Cut-Off at | 
manufacturer’s prices: G. Moseman & Co., 
New York Citv; F. H. Lawson & Co., Cincinnati, 
Ohio; Haslet, Flanagen & Co.. Philadelphia, Pa., | 
L. F. 4 n, San Antonio, Tex.; Troy Stamp- ! 

tng Works, Troy. Odly 






‘ 


ment is required for varying steam 
pressure. Started, stopped om regula 
ted by one lever. Also manufacturer 
of BUCKEYE FLUE CLEANER, 
nothing superior in the market. Send 
for price list and catalogue. Specialists 
in all kinds of Brasa Casting~ and 
Babbit Metal. Estimates furnished 
on application. 


The Forest City Brass Works, 


40 to 44 Leonard Street. 
7T2eow6mo «Cleveland, Ohio. 


















Massicks & Crooke’s | 
PATENT 


HOT-BDLAST FIRE-BRIGE STOVE, 


Acknowledged in Europe to be the most economiea} 
and Superior to all others. 
McCLURE & SCHULER 
Agents for the U.S. A., Engineers and Contractors 
Bissel Block, PITTSBURGH PA, 











Estimates and designs for construction of new 
plants of blast furnaces, also for reconstruction 


and improvement of same, a specialty. Aftera 
practical experience of 25 years we are prepared to 
furnish the best reference, and fully guarantee 
our work. 63 





Forest City Heating Furnace. 


es : ee 





—— ee 4 
A Grand Departure 
FROM THE OLD SYSTEMS OF HEATING, 

whereby 75 degrees more heat 
is obtained with the 


Forest City Heating Furnace, 


BY COMBINING THE 


HOT AIR AND STEAM RADIATOR 


IN THE SAME REGISTER. 
Manufactured by F. TYLEE. 
41 West Superior Street, 
{On Viaduct! 32 CLEVELAND, ® 
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HOW TO TEST SHAFTING. 





Ina paper read at the December meeting (1886) of 
the American Society of Mechanical Engineers, by Mr. 
Gaetano Lanza, of Boston, Mass., described at length 
the tests made in the Laboratory of Applied Mechanics 
of Massachusetts Institute of Technology upon the twist- 
ing and bending strength of shafting. He thus de- 
scribes the machine used in the experiments: 

The principal points of the method of procedure are 
the following, viz.: 

Ist. The shaft under test is in motion, and is actually 
driving an amount of power which is accurately 
weighed on a Prony brake. 

2d. A transverse load is applied which may be varied 
at the option of the experimenter, and which is weighed 
on a platform scale. 

3. It is intended to adjust the proportion between 
the torsional and transverse loads to correspond with the 
proportion between the power transmitted and the belt- 
pull sustained by a shaft in actual use. 

4th. Tests are made not only of breaking strength 
but also the angle of twist and the deflection under 
moderate loads are measured. 

5th. With our present machinery the largest shafts 
which we can break are those of 1.5 inch diameter, but 
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the machinery can be easily enlarged so as to use larger 
shafts. ‘ 

The machinery used will be made plain by the follow- 
ing cut (Fig. 37), a part of it being some that ws used 
by Mr. George Billings in some experiments which he 
made on the repeated bending of shafts under a trans- 
verse load. 

In this illustration B is the shaft under test, the 
power is obtained from another shaft on the right, and 
is transmitted to this test shaft through the double 
Hooke’s joint C on the right, and then the power is 
transmitted from B to to the Prony brake G, through 
the double Hooke’s joint C on the left. 

The power transmitted, and hence the twisting mo- 
ment, is determined by meaus of the weights at the end 
of the brake lever, and the readings of the revolution 
counter D. 

The boxes in which the experimental shaft runs are 
marked E in the figure, and rest upon the casting H 
which, in its turn, rests on the platform scale, and is 
separate and distinct from the rigid frame F, which lat- 
ter is firmly fastened to the floor of the laboratory. 

It follows that any weight resting upon the shaft B, 
or the pulley N, which is on this shaft, is weighed di- 
rectly on the scale; the flexibility furnished by the 
double Hooke’s joints render it possible to determine 
the weight on the shaft. The transverse load is applied 
by screwing down the screws S, thus pressing down the 
boxes of the upper shaft, and causing the pulley M to 
press against the pulley N, and thus load the shaft 
transversely. In making an experiment upon breaking 
strength, the transverse and the torsional loads are ad- 
justed at the option of the experimenter, and then the 
shaft is run until fracture occurs, which almost invari- 
ably takes place at the point where the pulley N is at- 
tached. If the loads applied are too small to cause 

fracture they are increased and the shaft run until frac- 
tare occurs. The apparatus for determining the angle 





of twist under moderate loads requires a more detailed 
explanation, and this will be deferred until after the 
account of the results of the breaking tests. 


order to deduce any conclusions of value the time occu- 
pied in breaking must be taken into account; i. ¢., the 
Joad required to break the shaft is very much smaller if 
sufficient time be allowed for it to operate, say 30 to 40 


It hae been made very plain by these tests, that in 


hours, than if we are required to break it in a short 
time, say one hour. 

The mode of conducting an experiment is as follows: 

lst. Decide upon the amount of horse power to be 
transmitted, and the transverse load to be used, and ad- 
just the brake and the screws S so as to realize them 
approximately. 

2d. Set the shaft in motion, and let it run, keeping 
the boxes oiled, until it breaks, noting the time required 
to break it. 

3d. If it finally breaks, then, in making the next ex- 
periment, diminish the loads and run it for a longer 
time, continuing this process until we ascertain what is 
the smallest load which will break the.shaft by allowing 
sufficient time. 

4th. The question next arises, What is absolutely 
the least load which will break the shaft? This, of 
course, requires a large number of experiments; and I 
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MACHINE FOR TESTING SHAFTING. 


cannot say that we have yet reached this determina- 
tion. 





NEW BOILERS AND ENGINES. 


pe i et i A 

In starting new steam machinery for the first time, 
the greatest care should be taken, in order to prevent 
injury. The change from low temperature to very high 
ones exerts tremendous force, which 1s all the more dan- 
gerous and insidious for the reason that its effects are 
not seen until after the mischief is done. This great 
force is expansion, or the dilation of volume—bulk, or 
superfices, by heat, and those unfamiliar with it have no 


a discussion of them in this article, for it would require 
many figures and references to authorities and physics 
for which the general reader has little interest. We 
content ourselves with brief practical directions for 
avoiding damage to plant, involving future repair and 
pecuniary loss. 

Boilers newly set should be heated up very slowly 
indeed, and the fires should not be lighted under the 
boilers for at least two weeks after setting, if it is possi- 
ble to wait this length of time. This two weeks enables 
all parts of the mason work to set gradually and harden 
naturally; the walls will be much more likely to remain 
perfect, than where fires are lighted while the mortar is 
yet green. 

When a fire is started under a new boiler for the first 
time, it should be a very small one, and no attempt 
snould be made to do more than moderately warm all 
parts of the brick work. A slow fire should be kept up 


fore the boiler is allowed to make any steam at all. 





possibility of an increase. 





conception of tbe strains set up. We shall not go into | 


When the pressure rises, it should not be allowed to 
go above four or five pounds by the gauge, and the! the hauling of heavy planks quite easy. The grains act 
safety valve weight should be taken off to prevent any! as small rollers and reduce friction.—[Railway Appl:- 
Steam should be allowed to ances. 


go through all the pipes attached for steam, and blow 
through the engine before any attempt is made to get 
pressure on them. The object of all these precautions 
and this care is to prevent injury by sudden expansion, 
which, as we have alreody stated, may cause great dam- 
age. The cylinder itself should be thoroughly heated 
before the engine is started, and the back head should 
be left off, and steam blown through the port by moving 
the valve by hand. This will drive out any borings or 
chips and core sand left in the ports. If these precau- 
tions are observed, and the engine run very slowly in- 
deed, at first, for a few hours, increasing the speed by 
degrees, the probabilities are that much fewer repairs 
will be needed than where reckless haste is used to start 
up at once after the last joint has been made on the 


premises.—[ Milling Engineer. 
HOW BOLTS ARE MADE. 





RE SAIS 
The Railroad Gazette thus describes how bolts are 
made at the Buffalo Bolt and Nut Works (Plum, Bur- 
dick & Barnard): 
All the work is forged from round iron nearly to 


shape, and not turned from hexagonal iron, as is done 


by some makers. The grain of the iron thus follows the 


outside contour, and naturally the finished article is 
stronger. 


The United States Standard thread is used 


’ 


but in common with many who have paid considerable 
attention to the subject, they find objections in it. 

They say that after a little use the sharp corners are 
worn off, and the thread is rounded top and bottom, as 
in the Whitworth. They also consider that the angle, 
60 degrees, makes the thread too deep for strength. As 
regards the much disputed point of depth of head, and 
size over flats, they find that a slightly shallower head 
than the standard really makes the stronger bolt. It is 
| difficult in a forged bolt to upset the head at one heat 
' sufficiently to form the large head called for by the 
' standard. 

The lower face of the head is formed, not by a turn- 
ing tool in a lathe, but by a hollow milling tool with a 
cutting edge as at A in the following diagram: 


A A 








A large quantity of turned engine bolts are made to 
standard sizes and threads, the heads being left “black” 
| rather than “rough,” as they are very neatly finished 
|and exact to size. Where bolt heads are painted, fine 
| finish on the heads is rather useless, and accuracy in size 











for twenty-four hours, and on the second day it may be | and thread, and a fair aud square bearing under the 
slightly increased. Three fall days should elapse be- | head are the essential requirements. 











Saw dust thrown on a circular saw table will render 
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REMOVAL. 

Owing to the steady increase in the publishing busi- 
ness of Day & Carter, they have been compelled to 
seek larger quarters, which they have found in the 
commodious new “ Lithograph Building,” corner of 
St. Clair and Wood streets (second floor). Possession 
will be given them about the Ist of January. With 
a complete news and job outfit and five presses (three 
power and two hand), they will be better prepared than 
ever to carry on a general publishing and printing busi- 
ness in all of its branches. This change involves also 
the removal of the business and editorial departments 
of the Iron TrapeE Review and the Western Ma- 
CHINIST. 
requested to note the change in the address. 








THE DRIFT OF MANUFACTURING. 


Exchanges and correspondents are ‘Kindly’ 





The always instructive New York Sun; comparing 
New York and Philadelphia as manufacturing centers, 


says: 


This marvellous metropolis ranks first among the manufactur- _ questions were propounded that brought out more inter- 


ing towns of the United States, as she does in so many other re- 
spects. Philadelphia used to lead in manufactures. The last 
census showed the relative position of the two great cities: 


New tae Philadelphia. 
blishments........... ....00« 308 
he rh ibe es se sk “aide coshec tednicivceccsedh Ot smueunee 
Average number of hands employed... 227,352 
Total amount of wages... g 
Value of materials ...........cccc0--seseesee ses 
Value of products.............. coe, ponvectet 





eens teeenennees 


$199, 155,477 





In other words, with about $6.000,000 less capital invested than States west of the Alleghenies. Its headquarters are 


Philadelphia, and with about 42,000 more working men and 
women, New York produced in 1880 about $473,(00,000 of goods 


from $283,009,000 of material; while Philadelphia produced $324,- ghenies, excepting the Missouri district, being repre- 
We have no doubt that the gented here. 


000,000 from $199,000,000 of material. ; 
next cersus will show a still greater superiority for New York as 
a manufacturing town. 


We may well be permitted to doubt that New York | States, but its functions are of a general and public 
will be the great manufacturing center of the country mature. The association does not seek in any way what- 


in 1890. The higher rate of municipal taxation, the ‘ever to regulate either the price or production of ore. 
ubstitution of steel for , The following officers were chosen to serve during the 


shifting of iron centers, the s 
iron, the discovery of natural gas, the growth of the 
South and Northwest,—these are elements, which may 
produce an important modification of the industrial 
statistics of the next census. Whether these great 
changes will scatter New York’s great prestige asa 
manufacturing city is open to considerable inquiry. 
DISHONEST BRIDGE BUILDING. 
The Canadian Labor Reformer (Toronto) sys: 


The Cleveland Inox Trape Review mentions a case in which 
a county engineer in Northern Ohio has discovered a shortage of 
$2 per cent.in the weight of aniron bridge supposed to be 232 
tons. The shortage was very skillfully distributed, but the 
county officials want to know why they were charged for 77 tons 
of iron they never got, worth at least $3,000. The practice is 
probably quite common with bridge builders. 


And the Zanesville (O.) Signal, commenting on the existence. 


same item, says that it “may not have any application 
in Muskingum County, but it is well to know that such 
a thing may be done again.” 

While the Iron TRADE Review cannot too strongly 


$187, 148.857 | The annual meeting of the Western Iron Ore Associa- 
$64 365 965 tion was held in this city last Wednesday. The associa- 


' district; Samuel .L. Mather, Fayette Brown, and W. D. 


criticise such dishonest practices as those above indi- 
cated, it is not able to join its contemporaries in the in- 
ference that similar dishonesty is common among bridge 
builders. It believes that bridge builders as a class are 
the peers of any class of manufacturers in integrity and 
good feith. Of course, there are dishonest bridge build- 
ers, just as there are dishonest boiler-makers, and sloy- 
enly machinery builders, and tricky foundry managers; 
but to visit the sins of an isolated firm upon an entire 
trade is unjust. 

The best security against fraud and the strongest 
recommendation of honest work is to have each bridge 
tested before its acceptance by a competent and disinter- 
ested third party. Bridge builders whose practices are 
honest and straightforward will court such investiga- 
tion rather than shun it. 








IRON MASTS AND STANDPIPES. 

At the last meeting of the Civil Engineers’ Club, of 
Cleveland, Mr. L, Herman, consulting engineer, read. a 
paper entitled, “Some Details of the High Service 
Pumping Station at Cleveland and the Taking Down of 
the Electric Light Mast at Akron.” Accounts of Mr. 
Herman’s remarkably successful management of the two 
important pieces of work indicated in the title of his 
paper appeared at the time in the columns of the IRon 
TRavE REvIEw, and were widely copied, both in this 
country and abroad. In his exhaustive presentation of 
the matter to the club, Mr. Herman made use of draw- 
ings and photographs and brought out the various me- 
chanical problems involved and overcome in a clear 
and interesting manner. Particular stress was laid on 
the erection of the standpipe, the hoisting of materials, 
and the designing of the crane. 

From the facts presented it appeared that the stand- 
pipe was built without any scaffolding. The masons 
stood upon a platform suspended by means of hooks 
and rings placed upon the standpipe. Mr. Herman 
went into lengthy details about the problems that con- 
fronted him in raising the crane, weighing 4,000 pounds, 
designed to hoist 5,000 pounds. The speaker described 
the process of hoisting the crane, which upon reaching 
the desired hight lost its balance and swung about. The 
standpipe jarred and trembled, but the crane did not 
get away from the workmen, on account of precautions 
taken. Tt was again lowered to the ground, and a day 
was lost in finally placing it in its proper position. 
After describing the process of taking down the electric 
light mast at Akron, weighing 24,000 pounds, a series of 





esting details. 








WESTERN IRON ORE ASSOCIATION. 


in Cleveland—all of the iron ore mines west of the Alle- 


The object of the association is the pro- 
tection and promotion of the iron interests of the United 


coming year: 
President—George H. Ely. 
Secretary—W. D. Rees. 
Execntive Committee—George H. Ely, Minnesota 


Rees, Marquette district; John H. Van Dyke, of Mil- 
waukee, and M. A. Hanna, Menominee district; James 





| Pickands and H. A. Tuttle, Gogebic district; E. A. 
‘Hitchcock, of St. Louis, Missouri district. 
The excellent work done by the association and its 
officers in the past, in staying hostile legislation and in 
bringing the interests of this great industry promi- 
nently before the administrative officers of the govern- 
ment, presents the best of reasons for its continued 
Nor are its interests selfish. To all efforts 
to protect and foster the great principle of American 
protection, it has always given its undivided support, 
whether the iron ore industry was directly affected or 


not. The recent excellent service of Messrs. Fly and 


Hanna at Washington, in arguing against the dry-ore 
decision of the Treasury Department, is generally ac. 
knowledged and admired. 








A GOOD DISTRIBUTING POINT. 
Cleveland as a distributing center for the products of 
iron is yearly growing in importance. Especially jg 
this true of merchant iron and nails. There are severa) 
large houses engaged in this line of trade here, their 
annual transactions running up into the millions, and 
all of them are doing a heavy business. Cleveland’s 
position, as the Capital of the Central West, is, perhaps, 
best shown by the proportionate sales of one house, 
which may be taken as a type of others. Approxi. 
mately its sales are as follows: 


State. Proportion. State. Proportion. 
Ohio......... --- « Three-sixteenths. | Wisconsin......One-sixteenth. 
Michigan........ en Me nnesota...... sg i 
New York..... “* " Pennsylvania.One thirty-second 

NAiANA ....0000LWO _ if i aictiacccics tat. ee “6 
Tilinois........... One-sixteenth. | Other States...One-sixteenth, 


The “other States’’ mentioned above include the 
New England states and the far West and South. It 
will thus be seen that as a central distributing point 
for these great and populous central Western states, 
Cleveland occupies an exceptionally strong Position, 
which she is increasing from year to year at a steady 
ratio. 








NATURAL GAS IN THE MAHONING VALLEY. 
The iron manufacturers of Youngstown and the 
Mahoning Valley are to be congratulated upon the 
advent of natural gas tu their various establishments, 
The new fuel was turned into the pipes of the Ohio Gag 
Fuel Company the past week. It is brought from the 
nearest Pennsylvania gas field and, at the State line, has 
a pressure of 270 pounds to the square inch. Prepara. 
tions have been made for using gas in some of the mills, 
and as soon as its desirability is demonstrated other 
mills will quickly follow in its introduction. 
Meanwhile another corporation, the Mahoning Gas 
Fuel Company, is busily at work laying a second line of 
pipe, and has nearly finished the work. The piping of 
natural gas is no longer an experiment, but its convey. 
ance from so great a distance to a district that has here- 
tofore been known to possess exceptional advantages by 
reason of cheap coal marks a new step in iron manufac- 
ture in Eastern Ohio, and may be the forerunner of 
changes the importance of which it is impossible as yet 
to predict. 








PRESSURE IN STEAM PIPES. 

In view of the clamor against underground steam 
pipes in New York, the Board of Alderman adopted a 
resolution requiring that the pressure of steam pipes 
laid in streets shall not exceed fifty pounds to the square 
inch. Very sensibly, Mayor Grace has vetoed the 
resolution in the foliowing words: 


The pressure now used by the steam company is about 
eighty-five pounds to the square inch. I have been informed 
by competent scientific authority that the danger from leakage 
would be to some extent lessened by your resolution, but would 
be by no means entirely avoided. I have, however, been in. 
formed by the same authority that the difference between fifty 
and eighty pounds in the pressure would in no way affect the 
danger from explosion, and that the danger of the liability of 
malarial poisoning, if it exists at all, which is doubtful, would 
not be lessened by the reduction of the pressure proposed. On the 
other hand, if the resolution should become operative, it would 
result in serious inconvenience to many consumers who use it to 
run their engines, and who have dispensed with their boilers, in 
consequence of this reduction. It would also seriously affect the 
capacity of the company in supplying customers who use the 
steam for other purposes. 


Now let the Aldermen take another twist on the sub- 
ject. 





Rocuester, N. Y., has a novelty in the shape ofa 
strike of subscribers against the telephone. At a signal 
from all the factory whistles in the city, one Saturday 
recently, every telephone subscriber entered into 4 
pledge not to use his ’phone until the advance proposed 
by the Bell company was receded from. Latest accounts 
indicate that they were still pluckily sticking to their 
determination. 


Tue New York Board of Aldermen have voted’ 
franchise for an electrical railroad across the lower part 
of the city from East to North river, connecting Fulton, 
Chambers and Cortland street ferries. The Bentley- 
Knight system is to be put in, the first of its kind to be 
used in the city. 
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IRON TRADE REVIEW- 











TIME CARDS. 





BY VIATOR. 
Written for the [ron Trape Review. 

There are a great many forms of time cards, and ways 
of keeping tame. In jobbing and repair shops they are 
necessary, as one would want to keep the time separately 
on each different job so as to know to whom to charge 
the work, and the amount of time on each job. In 
contract shops I think it is wholly unnecessary, unless, 
on a few'jobs or machines, it is required to find the 
actual cost of such machines, and then the men 
will make better headway, and better time, if you keep 
track of the work and keep the time on them yourself; 
for when you have a lot of men working for you you do 
not want them to puzzle their brains about the time on 
each little piece they are on. For instance, they are 15 
or 30 minutes apiece on several different little bolts and 
steel pins. Perhaps the machinist was on 12 or 13 dif- 
ferent jobs during the day of that kind. He has to find 
out which machine each one belongs to, the number of 
the machine, and what you did on it. To do this, very 
likely he has to run to the clock every time he finishes 
a job, unless he carries a watch, which very few machin- 
ists do, on account of the work and the liability of get- 
ting the crystals broken. Very likely the clock is in the 
engine room, and not less thari 200 or 300 feet from 
where the machinist is working. In large shops you 
will find he has to walk from 500 to 600 feet, which 
takes up some time, especially if he makes several trips 
which he has to do in order to keep correct time on his 
time card. 

Again, I will say, when you hire a machinist you do 
not want to hire him to keep books; you want to do that 
yourself. You hire him to do the machine work, and 
to keep his whole mind on it and nothing else, and not 
have him running back and forth to the engine room or 
clock. with half of his mind on his work, the other half 
on his time’card, wondering whether he has been too 
long on this job or that, and most likely he will look 
over his time card three or four times per day. 

These time cards place the weak against the strong, 
the sick against the healthy. Here is a por, weak or 
sick man, perhaps with a wife and five or six children 


had then, and have not since they adopted that time 
card system. The machinists in the shop say it takes 
them longer to fill out the large time cards they give 
them than it does to do the work. 

Dayton, O., Oet. 14, 1886. 

[This is an important subject and an original treat- 
ment of it. We would be glad to hear from manutac- 
turers as well as other employes on the above points.— 


Ep.] 





IRON ARCH FOR ELECTRIC-LIGHTING. 
$< 
Herewith is given a neat and ornamental form for an 


iron arch for carrying electric lights to the center of the 





_— 























street—a system now generally supplanting the old high- 
tower plan. 

People have, by experience, learned that the best re- 
sults are obtained by bringing the light nearer the earth 

















depending on him to school, to clothe, to pay doctor bilis of} ial rig: 8 
for, etc.; if his time card does not show up just right, at oo aR 
or he has been too long on any job once or twice, they | “Wy LLL LEE 
say, “‘Lethim go.” Perhaps they get some single man re 
to take his place that squanders all his money for beer, 
whisky, etc., roaming over the country. That is not 
right: That man may have overworked himself for 
you in his younger days; do not turn him off now while Pig, 51. iL 
he is overworked. C VO PLL —— ¥ — 

A man can do a good day’s work and still not write 2 rE LLL 


up his time card to make it appear that way. For 
stance, he will say: 
Steam engine work paluoejsapielnieliasoande 834 hrs. 
When he should have said: 
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Centering. turning and chasing valve stem 





























for engine... 1 3x6 | 1% 
Centering. turning and chasing cross-head 
skeen 2 3x6 | 1% 
ren Steel tADOF PIMB......c....c.csccecceseeeceaseaee 3 3x 6 % 
Turning and chasing valve stem ber -e.- 1 5x 8 1% 
Turning steam rings for cylinder... cok” &x 8 2% 
Turning steel valve stem bollt.....................- 1 | 7x12 4 
Fitting valve nut to valve... 1 | 7x2 Y 
Turning and polishing small steel taper pins 1 | 7x12 % 
PRUNE WPIRE BINS dtecidinsccsevkhs series ase.cpeebecnins 1 5x 8 le 


Total hours worked.......... .....cccsscscssesseses 834 


As yor will see I was on nine different jobs during 
theday. In order to keep the correct time, [ made 
nine trips to the clock, 300 feet from the lathe, at 
three minutes a trip, which amounts to the following: 

Min. 
Finding out the different number and size of engine, and 


nine trips to clock which i8..........0......sseceesseene sossereeseness 
Putting down and figuring up the time...................cessseeeeees 


Mette) male taeits sevcinsstsetlsteacckecsaminiaencesytduneseaat cacpsactplteiase 35 

This at $2.50 perday amonnis to about 18} cents. 
Where there are 125 men it will amount to $22.61 per 
day, where if the proprietors would let the time cards 





* g0, andj{put that $22.61 every day into a good mechan- 


ical library they would get better and more work out of 


bs their men, which in a year of 300 days would amount to 
: the big sum of $6,783.00. 


Lonce worked for a firm that never kept any time on 
their contract work, only on repair and jobbing work. 
That firm made money, and three years ago the propri- 
‘ttot was said to be the most wealthy and prosperous 
man in the place. Three years ago they commenced to 
time their men on every piece or machine, and to-day 
they are not running with more than half the force they 

















MILD STEEL IN CONSTRUCTION. 


instead of scattering it in all directions but the right 
one, by putting it high in air. 

Pe 
Personal. 

Messrs. Pickands, Mather & Co., Mercantile Bank 
Building, Cleveland, dealers in iron ore, pig iron, and 
coal, have extensive business connections. They are 
interested in Pickands, Mather & Brown, Chicago; 
Mather, Morse & Co., Bessemer, Mich.; the Wheeler 
Furnace Co., and the Struthers Furnace Co. They are 
manufacturers of “Fanny” Bessemer iron, “ Ella” 
Bessemer iron, “ Struthers ’’ foundry and mill irons, and 
“National” charcoal iron, and are agents for “ Ohio 
Scotch”’ iron, “‘ Mary” foundry and mill iron, “ Apple- 
ton” charcoal iron, and “Spring Lake” charcoal iron. 
Mr. William McLauchlan is their able and popular 


representative on the road. 
a 


Tue “ Life of Abraham Lincoln,” by his private sec- 
retaries, Cols. John Hay and Jonn G. Nicolay, begun in 
the November Century, is a work of absorbing interest. 
The December installment not only carries out the 
promises of the opening chapters, but shows increased 
attractiveness. An article on Henry Clay and the story 
of the “Second Day at Gettysburg” are also valuable. 
The enterprise of the Century is phenomenal. 


Heap of water in feet multiplied by .43 equals pounds 
in pressure. 














MILD STEEL IN CONSTRUCTION. 


In sume very interesting “ Notes on the Working 
Stress of Iron and Steel,” presented at the recent meet- 
ing of the American Society of Mechanical Engineers, 
Mr. Benjamin Baker, well known in connection with the 
building of the great Forth bridge in Scotland, brought 
out among other things the following instructive points : 

In order to ascertain whether altervating stresses were 
as prejudicial to members, such as piston rods, subject 
to direct pull and thrust, as to shafts subject to trans- 
verse bending, the writer carried out a series of ex- 
periments on specimens so designed as to give alternate 
direct tension and compression on small pieces of metal. 
These specimens were of three types illustrated (not to 
scale), by Figs. 50, 51, and 52. In the first, the pieces 
of metal tested were sometimes of round and sometimes 
of flat cross-section, and were bolted to a couple of 
spring bars, as shown on the sketch; the stress being 
applied by opening and closing the legs of the tongs, 
and thus putting the metal into alternate tension and 
compression. In the second group, the spring bars and 
specimens were all sawn and slotted out of one piece of 
steel, and the necessity of constantly tightening up the 
nuts was thus avoided. In the third the specimens were 
shaped as shown by Fig. 52, and a bending stress applied 
at the center of the bars. 

The writer has availed himself of the opportunity 
afforded by the large use of special plant and machinery 
at the Forth Bridge Works, to note the influence of 
varying stresses on full-sized riveted steel girders. 
These observatious are still in progress and can be but 
very briefly referred to herein. In one instance the 
lever of a large plate bending press is of box girder 
section; built up of eight 4//x4/’x§// angle bars, two 
13’’ x }’’ web plates and two 17//X4$X§ flanges. The 
span is 15 feec 8 inches, and the ordinary daily working 
stress on the metal is 43,000 fbs., and occasionally 
57,000 Ibs. per square inch. Many thousand applica- 
tions of this stress have been made, and the beam has 
taken a permanent set of {’’, but so far is otherwise 
intact. Observations are also being made of the be- 
havior of sixty riveted steel box girders of 18 feet span, 
built up of two 12’’x3’’ channels and tww flange plates; 
which girders are subject to very many thousand repe- ' 
titions of stress ranging from zero to 13 tons per square 
inch. : 

In concluding this necessarily very hurried and im- 
perfect paper, the writer would like to bear testimony 
to the admirable behavior of a very good friend of his 
—mild steel. During the past three years he has had 
to deal with about 24,000 tons of that material, and to 
submit it in many cases to very harsh treatment. He 
has had more cases of so termed “ mysterious fractures’’ 
with the few tons of wrought iron, used for certain 
temporary purposes, than with the whole 24,000 tons of 
steel. This result of his experience may be of interest 
to brother members of this Society who now are, or 
will doubtless be, large users of mild steel; and the testi- 
mony is perhaps of the greater value as the work at the 
Forth is pressed on day and night, and no precautions 
are taken which would not equally be necessary, were 
the material the highest class of Lowmoor iron, costing 
double or treble the price of the steel. 


<—— 
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A New Iron Ore Firm. 

A new firm that bids fair to play an important part in 
the iron ore business of the Lake Superior district was 
formed the past week. The firm, Dalliba, Hussey & Co., 
is composed of J. H. Dalliba, well and prominently 
known in iron ore circles, having spent the past six- 
teen years in the practical operation of mines and the 
marketing of the product; Horace P. Hussey, of the 
firm of Hussey, Hoyt & Co., who is well posted in the 
iron business, and will take an active interest in the 
firm; and the firm of Moore, Benjamin & Co., of Mil- 
waukee, who are largely interested in the properties of 
the Gogebic region, Capt. N. D. Moore, as is well known, 
being the pioneer of that district. The connection with . 
Moore, Benjamin & Co. will give the new firm a large 
and permanent business, and they will be sustained hy 
ample capital. They will represent a product of over 
half a million tons of ore, included in which is the out- 
put of the tollowing mines: Aurora, estimated product 
200,000 tons; Kakagon, 50,000 tons; Nimikon, 35,000 tons; 
Atlantic, 40,000 tons; Bourne, 20,000 tons, located in the 
Gogebic district; the Lillie, 40,000, in the Marquette 
district; the Traders, 25,000 tons, Section 1, 40,000 tons, 
Beta, 20,000, in the Menominee district. The firm will 
have a pig iron department, and will do a large business 
in that direction. The offices will be located in the Are 
cade Building, St. Clair street, this city. 
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New and Complete System for the Handling of Heavy Materials, 


THE ONLY POSITIVE ACTING AND SUCCESSFUL 
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Sp BROWN PATENT HOISTING AND CONVEYING APPARATUS. 


AUTOMATIC HOISTING AND CONVEYING MACHINE 
that will take material either from or to any desired point on the line of its tram. 
way and automatically lower or dump the same at will of the operator. Bevecially 
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FAYETTE BROWN, President. ALEX. E. BROWN, Vice-President and Manager. (62) 





___ The Brown Patent Cable Tramway System applied to Stripping and Mining at the ‘ Aurora Mine.” Gocebec Range, Wis. 


Mining and 
Heavy 
Stripping, 
Loading and 
Unloading of 
Vessels, Cars, 
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The Brown Hoisting and Conveying Machine Co., Cleveland, Ohio. 
HARVEY H. BROWN, Secretary and Treasurer. 










The Celebrated Improved 


Blandy Patent PORTABLE ENGINE 
AND SAW MILLS. 


10 to 40 Horse Power. Unequalled for ac- | 
caracy, speed, durability, simplicity and iF tee mare : 
ease of management. Over 7,000 in suc- Gi sige a 

cessful operation. 


Address F. J. L. Blandy, Zanesville. O. 










The Improved Blandy 


Slide Valve STATIONARY ENGINES 


AND BOILERS. 

From 10 to 500 horse power. Buil 
the most modern : alent 
_ principles. utifully proportioned, pow. 
erful, durable, compact and easy of map. 
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THE MEECH GOLD AND SILVER ORE 








THE LIGHT RUNNING 


The Only Methed fer Preparing the Ore 
for Amalgamatien. 


Disintegrating, Decomposing and Desulphurizing 
the ore under a HIGH TEMPERATURE and PRESSURE 
OF STRAM HEAT, with chemical action and attrition, 
dissol.es and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 
ing the atoms of metal from the e, mgs! 
freeing them for pmelgamntoe combination wi 
the MEECH AMALGAMATION MACHINE and 
process, (being the preston combination of Amalga- 

known). will successfully extract 90 per cent. 
of the metal from rebellious ores, such as Sulphur- 
ets, , Sulphides, Chlorides. Bromides, Ox- 
ides, Tellurides. &o. 














SIMPLE 


* from 20, 40 and 69 tons per day. 


EE 





chine. Manufactured by 


MEECH & CO., 


STRONG 
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all grades of gold and silver ore. 


Disintegrating Machine. 


breaks. crumbles, compe and pulverizes the ore with less power, wear and tear, 






ar We desire business correspohdence in every mining district in the United States. 


The Meech Crusher ai Pulverizer. 


This Machi ill GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 
20, 40 and 6 The PRINCIPLES of this machine, making it ween enn 
are the peculiar concave and convex shape of the jaws, 


ng it superior toal) aus 
th concave and convex  ptay which 
any other ma- 


Cleveland, O. 


We will contract to erect the Meech Plant of Mining machinery for successfully treating 
02 





Over 18,000 


IN USE. 


OTTO CAS ENCINE WORKS. 
Schleicher, Schumm & Co., _{ Fhiladetphia. 


TWIN ENGINES, ENGINES and PUMPS COMBINED. 
Sizes : 1 to 25 indicated horse power. 


uaran 25 other Gas Engine 
sansa Pe 75 anteaters “than ANY Per brake Horse Power 


Erie Engine Works. 
fe Cleveland & Hardwick, 


ERIE, P A., U.S.A. 
Stationary, 7} 















SEWING MACHINE 
THE ONY SHINE MACHINE 


PERFECT SATISFACTION 


[.HAS NO EQUAL | 


Eevee asCULAR 

























106 Canal Street, 


CITY PLATING WORKS, 
BEST WORK. 
NICKEL PLATINC. 
LOWEST PRICES. 
CLEVELAND, 0 





























Detached, = 
SEWING MACHINE CO. —— | 
ORANGE MASS. Semi-Portable, ca 
oo ama ie tame Agrcaard, | 
__—JFOR SALEB x : 
= Portable, =] 
= 
na Stationary, ' = 
SETH THOMAS cans eo 
: 541 , Fe ee : eee Send for Catalogue and piace. 











Machine Works, 


Warren? Ohio 


— MANUFACTUPERS OF — 


Upright & HORIZONTAL STATIONARY 
Engines, 


Either High or Low Speed; 


WATCH 


Best Watchin America 
for the Price. | 





Si. ste 


E L ae T ROT Y " E | | Geared and Direct Attachment Circular Saw-Mills. 








FPOUN DRY’. DEALERS in all ENGINE and SAW MILL SUPPLIES 
Q99 SHERIFFS VEL ANDO) Freeman’s Portable Fire Escape for 1 raveling Men. 













Beaver Falls Steel Works. 
BEAVER FALLS, PA. 
Manufacturers of all kinds of STEEL. 
Special ‘‘Beaver’’ Tool, Die, and Axe Steel, 
Iron Center, Soft Stee! (enter, and Cast 
Plow Steels. Open Hearth Bessemer Agri- 

cultural Steel Shapes. 
Finished Rolling Coultersand Patent Cut- 
lery Steel. 


BRADLEY 
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For Hard Co! or Co Indis nsable in all shop 
wo keep Bradley’s Cushioned Hammers ax 
men fully emploved and reduces cost of production 


BRADLEY & CO. Syracuse. il 
Stearns Mfe. Co. 


ERIE, PA.. 





Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron 


Supplied to the Trade or user. Send for © 


Saw Mill aud Genera’ Machinery.” 


8 WORKS AT ERIE, PA. 
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Blast Furnaces:— 
Belfont furnace is receiving 1,200 tons of Iron Moun- 


tain and 1,000 tons of Pilot Koob iron ore. Olive fnr- 
nace (charcoal) has been running a week on its new 
brick hearth and bottom. The furnace is doing well, 
but has not yet thoroughly tested the brick bottoms. 
Mt. Vernon will make about 1,200 tons more metal 
before present blast runs out.—[Ironton Register, 
Dec. 2. 

Gordon, Strobel & Laureau (Philadelphia and Pitts- 
burgh) closed last week with the Tennessee Coal and 
Iron Company, of Birmingham, Ala., for 13 Gordon- 
Whitwell-Cowper hot blast stoves for their four new fur- 
naces, which they are now building. This makes 29 of 
the new Gordon stoves that they have contracted for 
since their introduction less than one year ago, and they 
can only account for this great demand for these stoves 
by the remarkable records which they have made at 
Chicago, Joliet, Steubenville, St. Louis and Birming- 
ham, and the furnacemen all over the country are now 
awakening to the fact that they must improve and 
modernize their plants or their competitors who have 
done so will rule the market. 





Rolling Mills:— 

On the 3d inst. citizens of Peoria, Ill., held a mass 
meeting, the purpose being to raise a bonus of $5,000 to 
induce the Pennsylvania Rolling Mill to locate there. 

Fayette Brown, receiver of Brown, Bonnell & Co., of 
Youngstown, in his October report states that at the 
beginning of the month he held a balance of $62,102.90, 
and the receipts were $299,801.72, making a total of 
$361,904.63. The disbursements during the month 
aggregated $339,572.52, and the balance in the hands of 
the receiver on October 31 was $22,332.11. 





Pipe Works:— 

Orders for 100 miles of pipe lines have just been 
placed with Pittsburgh pipe manufacturers. 

The Sheffield Pipe and Nail Co. has been organized at 
Sheffield, Ala., to erect large works for the purpose of 
making cast and wrought iron piping, bolts, nuts, nails, 
screws, and other articles made of iron and steel. The 
capital stock is $100,000. 

Machine Shops:— 

The Stine Smith Machine Co., of Osceola, Clearfield 
county, Pa., capital $50,000, is a recent incorporation. 

The Little Giant Gas Engine Co. has been organized 
at Chicago; capital stock, $100,000; incorporators, Frank 
P. Crandon, Charles E. Simmons, and H. H. C, Miller. 

J.S. Glenn, proprietor Glenn Valve Manufactory, 
115 Fremont street, Chicago, writes us that he is fur- 
nishing the hydraulic valves for controlling machinery 
in the Columbia Lron & Steel Co.’s wo.ks, at Pittsburgh, 
Pa., through Kelly & Jones Co., Pittsburgh, Pa. 

C. & G. Cooper Co., Mt. Vernon, O., manufacturers 
of traction, stationary and portable engines and saw- 
mill machinery, report trade good. They employ 165 
men and have been established since 1834. Trade has 
been much better with them the past year than the year 
before. They have lately brought out a new design of 
stationary engine, which we hope to illustrate soon. 





Foundries:— 

The Boyersford Iron Foundry Co., Boyersford, Pa., 
have sold the premises to the lessees, Floyd, Wells & 
Co., for $8,000. The price is considered very low, as 
the buildings are large. The sale also includes the en- 
gine, boiler and machinery. 

At the Pittsburgh foundry of A. Garrison & Co.,a 
roll housing weighing twenty tons is made ready to be 
shipped to the Otis Stee) Co. at Cleveland. This is one 
of the largest housings ever shipped to any mill outside 
of Pittsburgh. In this city there are four works only in 
Which such large housings are in use.—[American Man- 
Ufacturer, Pittsburgh. 


Fires: — 

The Cincinnati and Newport Iron Pipe Works, in 
Newport, Ky., were damaged by fire Dec. 11, to the 
amount of $25,000; fully insured. 

At Philadelphia on the 3d inst. fire completely de- 
ttroyed the Philadelphia Forge Company’s work shop, 
Operated by Jeffries & Barnes, in the rear of 1229 
Callow hill street, whose loss is about $6,000. 

A fire occurred at Singer & Nimick’s West Carson 


street mill (Pittsburgh) on Saturday last, but by great 
exertions was confined to the spring and axle shop. Mr. 
Nimick, of the firm, estimates the loss at $55,000, the 
insurance on the property being ample. 





Miscellaneous:— 

Geo. C. Keene & Co.. Cincinnati, write us that they 
have sold to T. B. Rayl & Co.,, of Detroit, Mich., one of 
their largest-sized geared cornice brakes, for forming 14 
gauge iron. 

Those interested in roller chain belting will note with 
interest the announcement elsewhere that the Roller 
Chain Belting Co., of Columbus, O., will have a new and 
complete catalogue ready by the first of the year. 

Smith & Teachout, boiler makers, Cleveland, report 
business good and prospects encouraging. They have a 
considerable amount of work under way, and have 
orders on their bouks for ten upright boilers and nine 
large ones, besides two large stills and several tanks. 
Margins are 2 little better, and they consider the outlook 
quite flattering. Cost of material has increased from 
$4 to $6 per ton. 

In conversation with a large stockholder in the Cuya- 
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BALE AND PACKAGE ELEVATOR. 


hoga Falls Rivet Co.,a Beacon reporter learned that 
negotiations had been entered into to bring that import- 
ant manufactory to this city. But, as yet, nothing 
definite has been decided on and no positive steps will 
be taken until after the company’s annual meeting which 
will be held in January. The Rivet Co. now employs 
120 hands and is one of the most prosperous concerns 
in this part of the country. The goods made by this 
concern find a market all over the land and have no 
superior anywhere.—[ Akron (O.) Beacon. 








After All. 

“Well, Charley, further argument is useless. I have 
tried almost all kinds of sewing machines in the mar- 
ket, but none of them come anywhere near the New 
High Arm Davis. By its use labor is made an absolute 
pleasure, so rapidly and easily does it perform the most 
elaborate work; no fits, no basting, no skipping stitches, 
or breaking threads! So rapidly and easily glides the 
perfectly finished work from under the magical vertical 
feed that sewing seems one of the fine arts. The attach- 
ments, too, seem as wonderful as the machine. They 
are so nearly automatic in their action that they seem 
to work by instinct. I tell you, Charley, that you must 
buy me a Davis to-day.” 


Half Fare on the Bee Line. 

The Bee Line announces that special holiday tickets 
will be sold at one fare for the round trip between all 
stations on each division of the C., C., C. & I. railway 
and D. & U. railroad, December 24, 25 and 31, 1886, and 
January 1, 1887, good to return at pleasure until Janu- 
ary 3, 1887, inclusive. Children between the ages of 
five and twelve years will be sold tickets at one-half 
these rates. For detailed information ask any Bee Line 








ticket agent. 





BALE AND PACKAGE ELEVATOR. 


The bale elevator shown herewith is one of the many 
appliances to which roller chain belting is specially adapt- 
ed. This consists of a double line of chain, with pro- 
jecting arms at intervals upon which the material is 
carried. The arms are made of such shape as to best 
suit the material to be elevated. These elevators are 
constructed of any desired size, being proportioned to 
the amount of material to be elevated. They are con- 
structed to work on an incline or perpendicular, and are 
so arranged that the load is picked up automatically and 
delivered to the upper parts of the building quickly and 
at little expense. They are admirably adapted for ele- 
vating bales, boxes, bundles and packages of every de- 
scription. By this arrangement a great saving is effect- 
ed, which will in a short time pay for the elevator. 

The Roller Chain Belting Company, of Columbus, O., 
are the manufacturers of this machinery, and parties 
contemplating the use of anything in their line will do 
well to correspond with them. 
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A Splendid New Map of the Gogebic Iron Range. 


A correct map ot the new iron fields of Wisconsin and 
Michigan has long been needed. The want has been 
supplied. Read the following: 

MILWAUKEE, Nov. 23, 1886. 

Dear Str: The undersigned has just completed, 
after much painstrking labor and considerable expense, 
a correct sectional map comprising all the territory from 
the west line ot Ashland county, east to the Gogebic 
Lake in Michigan, and from the south lime of Ashland 
county to Lake Superior. It will include all of Ashland 
county and a portion of Lincoln county, Wisconsin, and 
the greater part of Ontonagon county, Michigan. This 
will be by far the most correct and complete map-of this 
region ever issued, and will be indispensable to all par- 
ties owning or interested in lands, timber or mines. It 
will show: 

Ist. The divisions of every section into forty acre 
tracts; 

2nd. The rivers, creeks, ponds and lakes, as shown 
by the original plats of the government surveys; 

3rd. The mines opened and explored up to date, and 
the location of the ore veins as indicated by the official 
geological reports; 

4th. All the railroads, including the Penokee branch 
of the Wisconsin Central now in course of construction 
from Mellen to Bessemer, and the numerous spurs and 
side tracks of the M., L. 8. & W. R’y to the various 
mines. 

5th. It shows the district in which the so-called 
south and west ranges are situated. 

The size of the map is 24x36 inches. It is mounted 
on linen and put on rollers, and will be sent to any ad- 
dress on receipt of two dollars, Discounts will be allow- 
ed to parties ordering five or more copies. If desired, 
the map can be made to fold, with covers, pocket size, 
at an additional expense of fifty cents. 

As only a limited edition of this map will be issued, 
parties desiring it shouid send in their applications at 
once. Address: FReEp’K K. Bogx, 

2t P. O. Box 423, Milwaukee, Wis. 








L. S. & M. S. Holiday Rates. 

The holidays are coming and the Lake Shore & Mich- 
igan Southern railway will sell round trip tickets be- 
tween all stations, on all lines, atone fare. Tickets will 
be on sale December 24, 25,31, and January 1. All 
good to return until and including January 3, and tick- 
ets will be good on all trains except fast limited, Nos. 
1 and 4, 


Rep lead has been found by the authorities of the 
Dutch State Railroad to afford better protection against 
the action of the atmosphere on iron work than any 
other paint. Itis also asserted that it holds better on 
iron plates cleaned by pickling than when they are 
merely scraped and brushed.—[Railway Appliances. 
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LIST OF PATENTS 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 5 
Reported expressly for this paper by Chas. J. Gooch, 











Solicitor of Patents, Washiagton, D. C. 
BEARING DATE DECEMBER 7, 1886. 
, San Francisco. 
Lathe chuck, J H. Curry, Wilkinsburg, Pa. 
Method of making rakes. A. D. Myers, Gene 
anufacture of phosphates from slags, C. & 
Aerated-water fountain, J. C. Joh , Atlantic »N: J. 
Grete, HW: erp, Nonocvile: Migs wnt 0:83 
Wardrobe trun!:, 0. H. Meurer. and G. N. Klein, Philadelphia, 





Ore-feeder,G. E. Woodbury . Cal. 
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ibler, Berlin, 
Germany. 
ne © le Roberts, Three Rivers, M 
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Wrench for teloting clos he tok, Went Okie, 
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CONDIT, FULLER & CO., 
PIG & BAR IROwn. 


153 Water Street, 


92-6m Cieveland, O. 





Sami. L. Math Fred. A. M 
Prest. & T Treas. Bier. 


Cleveland Iron Mining Co., 


Dealers in tron Ores 
from their own mines near Marquette, Lake 


Rooms 4&5 Mercantile Bank Building, 
30 CLEVELAND. O. 


%, H. OUTHWAITE, W. G. POLLOCK. 
J. H. OUTHWAITE & CO., 


Exclusive attention given to 


Lake Superior and Menominee Rangt 
tron Ore. 


CLEVELAND, OHIO. 


MinnesotalIron Co. 


Vermillion District Ores. 


Ceo. H. & S. P. Ely, agents, 
15 Merchants Bank Building. 
CLEVELAND, 0. 


Fayette Brown. 











Harvey H. Brown 


Harvey H. Brown & Co., 


IRON ORES AND PIG IRON. 


101 ST. CLAIR STREET, 
CLEVELAND. oO. 


ry | FOUNDRY COKE. 
72-hour Connellsville Coke, 
W. J. RAINEY, 














r 122 Water Street, Cleveland, 
Pittsburgh = Wheeling Coal Go, 
Miners and Shippers ef 


OHIO STEAM COAL AND COKE 
Mines 4 ad Revzlent. Jasin «& Wheeling 
OFFICE: 29 McRUANTILE BANK BUPLDING, 
CLEVELAND, OHIO. 


Lake Shipping Point, Lorain, Ohée, 
RUNYON, STUBBS & MACK, 
Lake Superior 
rrom Ore, 


~ GOGEBIC DISTRICT, 
101 SF. CLAIR STREBT, Cleveland, Ohio. 


M. A. HANNA & CO., 


Successors to 
« RHODES & COMPANY, 


Coal, Iron Ore and Pig Iron, 


101 ST. CLAIR STREET, 
CLEVELAND, O. 


Tuttle, Ozlebay & Co.. 











CHARLES HIMROD & CO. 
DETROIT AND CHICACO, 


Pia Iron. 
Bole Sales Oey Sioeis beands Lake 
Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 
lren River Furnace Co. 
Fond du Lac Furnace Co. 


Sollee MTS ant Gilt wise 
Tod—Brier Hill Scotch, Iron River, 


Grace, Bessemer. 
Also a -— line Southern Foundry 
nd Forge irons 











CLEVELAND BUSINESS DIRECTORY. 
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St. 


Foundries 





Car wheels, 
all kinds of 


Patent Chilled 
9 Winter. 


A meal = 


pe, Light and Heavy Calan 


61 
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AYLOR & BOGGIS a ved Od co, on 
Gray Iron Castings. 


73 Central Way. 





eT MON We 8 EBON, Rolling Mill and 
specialty. 
No. 435 Broadway. 64 








C 


INGHAM 


BAGH we. 


Foundry Facings, 





LEVELAND FACING MILLS, pouary 
Supplies, Cor. Scranton & Carter Sts. 21 





w Wie and lron, 





& 3°. 


Hardware, Iron, 


150 Water St. 





COo., manu- 


ia ma MILL 
facturers of Steel and Iron Wire and wr ww 
ERHARD MF’G CO. manfrs 





Tae : 


Wagon and Saddlery Hardware. 25 | | 


saat tr. 








Hardwood Lumber, 





ARTIN & BARRIS, dealers in all kinds of 


Hardw: 


ood Lymbe r. 130 Central Way. 51 





CHERRY VALLEY IRON WORKS, 


Manufacturers of 


Muck and Bar Iron, and 


AMERICAN SCOTCH PIG IRON | ssaser 


LEETONIA, OHIO, 
BASSETT & PRESLEY, 


Successors to 
W. H. McCURDY & CO., 


BAR, BAND AND HOOP IRON, 











Wea tees in 
‘FRESE, WITSOK 


Lumber. 





lumber, tim 


KB & CO. 


manudacturers and 
Lamber, Lath, ew., 5 Carter 





oekced =e 
an 
r, isth. incioe, 4 “ 47 Ce 





ITER. BIRDSALL & CO., dealers in Tough 
and dreseed lumber, lath and shingles. Y 


and planing mill, 7 & 10 Carter St 








Machine Shope. 





ORD, GEO. A 


machinery repai 


» Metal Pattern Maker, small 
red. 15%4 Frankfort St. 








Steel Stamps and Stencils. 














Boiler Fiases, Galvanized and Blaek Sheet Iron, 
Corrugated Iron Roofing. Sheet Steel. 





H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH, PA. 


A. PLUEMER & CoO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 
Chicago Office—No. 107 Dearborn Street, 


GEORGE K. FPOSFORD, Manager. 30 
C. 0. PALMER, 
Mechanical Engineer. 


Particular attention given to designing of 


SPECIAL MACHINE TOOLS. 
Working drawings ae for all kinds of machin- 


46 City Hall Building, ir CLEVELAND, Q. 
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"ATFIELD. JAMES Pattern Maker. Pat- 
terns of sae 9 style made to order. 166.167 
West Second Street. 
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Screws. 
from Marquette, Gogebic ‘aa Menominee Boller Makers: 

Districts. MITH & TEACHOUT—(istablished 1857.) 

CLEVELAND, O. od Boilers, Tanks, Stills, ete. 644 Broadway. 

Bridge and Boiler Builders. 

_Pickands, Mather & Co. SUCKEYE BRIDGE AND BOILER 


8, mfrs. of Arch and Truss Bri 
Beller Torke and Oil Stills. Bet. Wasson " 
and Case Ave. 
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Scribner’ Magazine 


January number, No. 1, Vol. 1. 
NOW READY. 


CONTENTS. 


Gambetta Proclaiming the Republic of France, 
Frentiapioee. Drawn hi Howard Pyle. En- 
graved by Frank French. 

Reminiscences of the Siege and Commune of 
Paris. First paper she Downfall of the Em- 

ire. By E. Washburne, ex-Minister to 

rance. With Tihestartien from portraits and 
Washburne’s possession, and 
from drawings by Thulstrup, Meeker, Reich and 


others 
‘Seth's Br Brother’s Wife.—Chapters I.-V. Har- 
0 
The reg of a New York House.—I.—H. 0. 
Brunner. Illustrated by A. B. Frost, F. Hop- 
kinson Smith, and G. W. Edwards. 
Sonnets in Shadew. Arlo eye 
ur Defenseless Coasts. F. V. Greene, Cap- 
pede U. oe Engineers. With maps, sketches and 
i 
Tn a - a of the Lyrical Poems of Robert Her- 
rick. Austin Dobson. 
In Mexico. Astory. Thomas A, Janvier. 
The Babylonian Seals. William Hayes Ward. 
With illustrations from seals in the author’s col- 
lection, and after DeClercq. Pinches, and others, 
Glimpses at the Diaries of Gouverneur 
Social Life and Character in the Paris of the 
Revolution. First paper. Annie Cary Morris. 
With portrait engraved by G, Kruell, from the 
painting at Old Morrisania. 
ialism. Sronais A. Walker. 
The New Year. ee eed Fleming. 
A Violin Obligato. story. Tacontes Crosby 


Morris. 
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- Illustrated Catalogue, 
1887 ISSUE, 
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ROLLER CHAIN BELTING 


AND ITS APPLIANCES, 
Will be Sent on Application. 


It is of specia) value to all Mill Men, 
Brewers, Maltsters, Millwrights, Tanners, 
and in fact, all manufacturers. 


Address, 


ROLLER GHAIN BELTING CO., 
COLUMBUS, oO. 
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Nos. 7 & 10 Carter Street, 
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Orrice OF lron TRapE Review. 
CieveLanp, O., Frrpay Evenine, December 17, 1886. 
iron Ore. 

If the estimate of a member of one of the largest ore 
eoncerns in the city is to be relied upon—and we may 
add that the gentleman in question generally says what 
he knows or else says nothing—there has Leen a 
lively business done on the sly in iron ore the past 
week or two. He says there have been sold for delivery 
after the opening of navigation in’87 about 1,500,000 tons 
of ore, almost if not entirely of Bessemer. These figures 
do not include ores sold for Winter transportation to 
Chicago which will foot up a few hundred thousand 
yons. However, it probably does include some ore 
which is practically owned by furnace companies using 
it. The magnitude of these figures, one-third at least of 
the probable output of the Lake Superior districts 
in 1887, makes them seem almost incredible, and ore 
men generally state that the figures are about three 
times as large as they should be, including Winter ship- 
ments. We hear of one furnace company that has con- 
tracted for 250,000 tons, and three or four others which 
have bought a year’s supply. The Lake Angeline 
Company are said to have made large sales for delivery 
on board cars at mine for $3.55 per ton. Adding the rail 
and lake freight (say $1.50 per ton from Escanaba) 
would bring the price up to $5.85 per ton. This is one 
of the best Bessemer hematites produced. It seems not 
improbable that a considerable amount of ore has been 
sold for delivery at mine, owing to the uncertainty of 
lake freights. Sellers show a marked disposition to 
keep prices under the hat, and say that the time has 
not yet arrived to announce them, although admitting 
that they have been decided upon, but they will prob- 
ably range from 50 to 75 cents higher than the past year. 
We were unable to see the representatives of the Repub- 
lic and Champion companies, but it is reported by those 
who claim to know that $7.00 will be the opening price. 
It is also reported that these companies have made large 
sales for delivery during 1887. The Vermilion and 
Colby mines have made no sales so far, preferring, 
with several other large mines, to await developments. 
The probable opening price of standard Gogebic ores is 
variously estimated at $5.75 to $6.25. Sales of standard 
Gogebic from stocks on dock have been made the past 
week at $6.00. Vessel owners and shippers are some- 
what apart in their views regarding freights. The for- 
mer are asking for season charters from Escanaba $1.50; 
Marquette, $1.60@1.75; Ashland, $1.85@2.00. We 
quote: 

No. 1 Specular and magnetie Bessemer ores per ton. $7 00@7 50 
No. 1 Specular (non-Bessemer) ores per ton...........-00000« 6 00 


Bessemer Hematites........... 
Non-Bessemer Hematites .+...-.sccccscsococccooceceees 


Pig Iron. 

Everything in the pig iron market seems to be in 
sellers’ favor. Demand is as brisk as ever and is crowd- 
ing the supply so closely that prices have taken another 
jump the past week, and all brands are now held firmly 
at an advance of 50c to $1 on the ruling rates a week to 
ten days ago. All desirable brands are said to be pretty 
well sold up for several months ahead, and sellers are 
decidedly bullish in their ideas. The difficulty experi- 
enced in getting adequate supplies of coke is keeping 
several furnaces out of the market. The Cleveland 








by our reports from different sections, and in some cases 




















No. 2same 19 18 20 
No. 1 foundry, lake ores, with cinder mixture...............20 20 70 
No. 2 same 19 20@19 70 
| 0. : silvery, native Ohio ores 19 20 00 
Be loop ini cel chet Ae N20 70 
0 A 
No. Time forge noatral ic Band tet E 
0. merican Scotch (Black Band) .............ccecssseseees 
No.2 y eons Scotch —— 20 20 


sec ene es eeeeseesesseeees eee 


An active market and increased firmness are indicated 


prices have advanced materially the past week. De- 
troit and Chicago report business a little quiet, but 
prices are stronger than ever. The Eastern market 
shows additional strength, and Philadelphia quotations 
are: $20.50 at tide for No. 1 foundry, and $17.50@18 
for mill iron, with prospects of higher prices in the im- 
mediate future, which, it is believed, the announcement 
of the Thomas Iron Co. of $20 for No. 1 foundry at 
Perth Amboy will not check, as out of a capacity of 
200,000 less than half remains unsold. New York re- 
ports quote as follows: No. 1 foundry, $20@20.50; No. 
2, a dollar less; and mill iron, $16.75@17.50. 


Manufactured Iron. 

The demand for finished iron continues as brisk as ever, 
and orders of any size are placed with some difficulty. 
Prices have advanced another step the past week, and 
$2.00 is asked for large orders of bar iron from store. 
In less than car lots $2.10@2.15 is obtained. There is 
a fair demand for boiler plate and tank iron, and prices 
areup. The demand for light sheet iron is limited, and 
prices are no better than they were last Suinmer, but it 
is probably owing to the light demand and the fact that 
prices during the Summer on this grade of iron were 
higher in proportion than those of other kinds. 


Scrap Iron. 

The demand for all grades of scrap continues as brisk 
as ever, with the same scarcity of some grades. In fact 
there is a demand for all good qualities, and there has 
been an advance of from 50 cents to $1 all along the 
line. Old iron rails are as scarce as ever and find ready 
sale at $27@28, and we hear of asale at $28.50. An- 
other is reported at a dollar less. Old car wheels are 
still going up, and sales are reported the past week at 
$20.50. Offers of $20 are refused. No 1 wrought scrap 
is selling at $22@23. 

Hardware. 

Although the hardware market may be a little less 
active the past week than during the preceding one, 
there is nevertheless a fair amount of business being 
done, considering the season. 

Nuts are higher, and also carriage bolts. Cast iron 
bolts, oakum, iron wire,and machine bolts have all 
advanced. 

Natts.—The advanced prices are quite generally 
maintained, but the demand 1s necessarily light. As 
the -building season opens up, a marked advance in 
prices will undoubtedly be made, as present rates do not 
cover the increased cost of raw material. 

DETROIT PIG IRON MARKET. 
Reported for the Iron Traps Review by Uharles Himrod & Co, 

Although operations have been decidedly meagre on 
nearly all grades of iron, both coming into and going 
out from this market, still there is no weakening tend- 
ency exhibited on any of the grades but rather a strong- 
er feeling, particularly among manufacturers of Ohio 
who have suffered from the want of coke, and many 
have withdrawn entirely from the market, some taking 
advantage of the lack of coke to blow out and make 
such repairs as are necessary. Contrary to the usual 
circumstances, nu cheap lots whatever are to be found. 
They all seem to have been taken up. Old wheels seem 
to be scarce and firm. We think the market fairly quot- 





Rolling Mill Co. have three stacks idle on this account. 
The supply of charcoal iron is moderate, and we hear 
of a sale at $23.35 cash. Bessemer irons have stiffened 
up a little during the past week, and sales have been 
made on a basis of $20.75 cash at furnaces. In view of | 


the uncertainty of rail freights quotations are still pre-| 
Sales of No. 1. | 
Mill | 
irons are in good request, and standard brands are freely | 
A bottom | 
quotation for American Scotch iron is said to be $21.20. 


ferably made for delivery at furnace. 
foundry have been made at $20 cash at furnace. 


sold at $18.50 to $19, cash at furnace. 


four months’ Cleveland for No. 1, and a dollar less for 
No.2. The tendency of the market is so strong that 


sellers believe that the limit of prices has not been | 


reached, but that they will rule considerably higher in 
the near future. 
f. o. b. cars, Cleveland, four months: 


CHARCOAL PIG IRON. 
Nos. 1 and 2 Lake Superior charcoal...............s0..+0s009« a 
Nes. 3 and 4 Lake Superior. Raat 
Nos. 5 and 6 Lake Superior. 


BITUMINOUS AND COKE IRON. 





+23 00@24 00 | 











' Coke, all ore. ai 00@$22 
9 00@ $20 00: 


We advance quotations as follows, | 


able to-day (Dec. 15) as follows: 


Lake Superior Charcoal, all Nos. $22 00@$23 00; Lake Superior 

“4 ; Lake Superior Coke. ° cate = 

$19 onmnee Ohio Blackband, 

No. 2, $19 50@ $20 25; Southern EAlyery. ODOM, | sis LG ty me 
hio 


ern Silvery, close, $17 25@$17 75; Jackson Co’ Givery 
$20 00@20 75; American old iron rails, Old wheels, 
$20 00@21 


CINCINNATI PIG IRON MARKET. 
Reported for the Iron Trape Review by Rogers, Brown & Co. 
The iron market took a new start early in the week 
under review, and at the close is the strongest that it has 
yet been. Some very heavy sales of Southern iron have 
been made on the basis of $19.00 cash for No. 2, and 
| $18.00 cash for No. 1 mill, on cars at Cincinnati, and 
these transactions have moved the general market up 
to this standard. Sales of Ohio soft irons are reported 
at $19.50, 4 mos., at the furnace, and of Jackson County 
| irons at $18.00 cash at furnaces; Southern car wheel 
irons are firmer. Lake Superior brands have advanced 


of cars, which is a growing obstacle to business all over 
the country. The general feeling is that, however un- 
fortunate may be the ultimate results, prices will be 
forced considerably higher in the early months of next 
year. The supply is inadequate to the demand, and 
stores in the East or in foreign countries cannot be 
drawn upon for Western markets until several dollars 
are added to the present prices. The range of prices at 
leading Western centres is to-day (for the first time in 
several years) slightly above those at New York and 
Philadelphia. We revise our quotations, which are for 
cash, f.o.b, cars, Cincinnati (Dec. 13): 


Hor Buasr —Ohi 
wey rourenr I RON. o and en Strone Cots iron 
Sot ames ees : 
B $21.00. a R00aL Tnox.— Ri Yo Ga 0s 
; 0. ; Tennessee an 
No. aed essee and 4 
50. trong “Neutral Ook Coke, $17 Neon 
Ware Da pee baetee $16 50081 i650, Go Col hing Wheet fron 6 > gf 1 28 0: 
ee OaLy Bina sor : 
Fine ng, Hock 00; Lake eer mee Neate Beer on “ee 


ST. LOUIS PIG IRON MARKET. 

Reported for the Iron Trapz Review by Rogers, Brown & Co. 
A new and decided spurt of activity was the feature 
of the market this week. Some large orders were 
placed on the basis of $19.25 cash for No. 24 foundry, 
and $18.75 cash for No. 1 mill. The aggregate will 
reach 5,000 or 6,000 tons, deliveries ranging through the 
first half of next year. The market is thus established 
on a basis fully $1.00 per ton higher than it stood three 
weeks ago. Trading is characterized by considerable 
excitement, Three furnaces out of four applied to for 
prices now refuse to sell at any figure, being oversold in 
most cases. The increasing firmness and activity in the 
market give a good deal of uneasiness as to the future. 
Neither sellers nor buyers want prices to go much 
higher. Sellers in the main are more anxious to avert 
this than buyers. It is felt, however, that only very 
wise aud cool management can prevent a scramble that 
must run prices to an unhealthy level. We reyise our 
quotations to cover latest reported business (Dec. 11): 
gare! Remade adtinet nrmealy £0,000 9; 
thern, $20 25@21 25; No. 2 Southern, $19 75@20 25; Ohio Boft- 
00; where tei 18 Teo19 26 Noes 2 "SIT Toots So. Gon 

l_ and Malleab reabie’—t thern, $2 28 


28 00; 
te.—Old Gar Wheels, $18 
ee ast besa neke Peo eee 


CHICAGO PIG IRON MARKET. 


Re tied for the Iron Trape Review by Rogers, B is 
v.w ackman, Resident Agent. d ager ca 


The doe weeks of the year are usually characterized 
by light dealings in the iron trade. The present time, 
however, is an exception. Local dealers have had in- 
quiries through the past week for large quantities of 
iron, covering the whole range from Lake Superior 
charcoal to the cheapest fillers. Very few of these in- 
quiries have resulted in sales, for two reasons: Ist, the 
number of furnaces willing to quote prices is extremely 
limited; 2nd, those willing to make figures often have 
views quite above the range of buyers. Meantime nec- 
essary purchases are deferred, and matters are shaping 
themselves for a greater activity further along. Deliv- 
eries on old contracts are delayed everywhere by scarci- 
ty of cars, which has become a serious matter both with 
the North and the South. Hanging Rock softeners, 
Jately plentiful, have about disappeared from this mar- 
ket. Southern irons are offered to a limited extent, but 
at high prices. Lake Superior charcoal is now held 
firm at $22.00@22.50; meantime most sellers take $23.00 
for quantities of any size. We quote for cash f. o. b. 
cars Chicago (Dec. 11): 
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Old 


rior, $22 00@23 50 
27 oat 06 


= 50@24 pangs Roe Rock, $22 Coke he Srene ane Coal 
formic: Bi a tteng wapteeners i ) 

lack Band _ so’ ener o. son aun i 
Ohio, softeners No, OG 60, Ohio Lake Ore scaon 0 ant 
ooftoners 7 o. 1, 13 bog Bo Southern Ege) No. 
pf LO $21 Ong Hanging Rack Co 0k Tit es 
a ern, 

Rock Warm Blast, 

Old pe can Rails, $24 00@25 00; Old ~ oho si87 wens 50. 


CHATTANOOGA PIG IRON MARKET. 

Reported for the Iron Traps Review by Lowe & Tucker. 
Increased activity appears to be the order of the day 
in everything that appertains to the iron business. A 
marked feature of the developments of the South, and 
which appears to be rapidly coming to the front, is the 
starting of enterprises for converting pig iron into arti- 
cles ready for the merchant to handle. The comsump- 
tion of the raw material into water pipe is also increas- 
ing, and is likely to increase very much in the near 
future. The foundries here are now consuming some- 
ching over 100 tons per day, and within the next six 
months the foundries of South Pittsburg will melt not 





irons are held at $19.50 to $21.00 cash at Mahoning 
Valley furnaces for foundry grades, and $19.00 for mill. 


* 70@1 2) Shipments from the South are much delayed by scarcity | round lots, and $17.50 for carload lots. 


ae Oba | | about $1.00 per ton at lake ports. Lake Superior coke | far from 75 tons per day. The demand for pig iron 


from the Southern foundries is gradually increasing. 
' Prices to-day of No. 1 foundry are stiff at $17 cash for 
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For Soft Coal 





Is in every lar a cooking stove of the first-class. The proportions, size, style and finish 
are second to n: It is constructed with our Patent Oven Flues, which are far superior to the 
old return flue in general use. The Reservoir is of Nickeled Copper. with deep stamped pit,and is 

ly heated without an extra damper. Side Shelves for the top can be put on when required. 
A cast Pan attached to a swing bracket under the hearth, provides a neat receptacle for the stove 
covers when removed from the top of the stove. 











The above print will illustrate the peculiar flue in our Climax Cook Stoves. This plan insure 
the even distribution of the heat to all parts of the oven. No other stove or range has this flue. 


Taplin, Rice & Co. AKRON, 0. 


HAMILTON WORKS. 
William Tod & Co., Youngstown, 0, 


SOLE BUILDERS OF THE 


Porter - Hamilton Engine, 


50 to 500 H, P. Modern Design. 


PLAIN, STRONG, EFFECTIVE, ECONOM- 
ICAL. COST LESS THAN ANY OTHER { 
FIRST-CLASS ENGINE. 


Blast Furnace Engines on hand. 


Prices and Description on application. = 
Also a stock of other Engines (our make’. Mention thie paper. 
CLEVELAND WHEEL & FOUNDRY WORKS. 
= es Se Seas MAHER & BRAYTON, Proprietors, 


Manufacturers of 


Car, Engine, Truck and 


Tender Wheels. 
RAILROAD, ROLLING MILL 


and Machinery Castings. 


and Street Railroad Wheels 
and Turnovts. 


. Chilled-Faced Railroad Frogs, 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins a. 
= Cleveland, Ohic. 


WOOD- WORKING MACHINERY 


—FOR— 

, Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 


MANUFACTURERS, 
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7F7FORSWiICkKk MEG. CO. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies, 


manufeceers o« Fhe Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND o_o TUBES. 


Corner Water and St. Clair Street«, 


Cleveland Foundry 
Castinaeses 


For Machinery and Rolling Mills 


Car Wheelr 


ill sizes and kinds, with and without Ax'ss. 
Chilled Faced R. R. Frogs 


STREET RAILROAD TURNOT'. 


N 
wi £33, } Bowler & So 


CLEVELAND, o, 











GLENDY S. GRAHAM, 


ALEXANDER NIMICK, 
President. Secretary. 


ARTHUR BRITTAN 
Manag. & Treas. . 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 


Knobs, Sash Locks and Padlocks, 
Genuine Bronze and Imitation Bronze Coods, 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. 1] 





Established 1841.) THE MERCANTILE AGENCY. {106 Branch Offices. 
R. G. DUN & COMPANY. Proprietors. 
This establishment supplies (to subscribers only) all nece: information as to the stand- 
ing. responaibility, etc,. of me manufacturers, public companies, etc., through 


es collections and 
attends to legal business generally. It is the oldest and by far the most complete and ex- 
| epoca as, 1 organized for the accommodation eo banking and mercantile interests and for 


the #2 romotion and protection of trade. rence books published quarterly. Cleve- 
lan Dice ony 7 to 80, Wilshire Building. 200 mperior St. orms of subscription made 
known on applicati . CA LL, Manager. 
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JOHN A. McCONNELL & CO., 
pi PIPE AND BOILER COVERINGS. 


119 Water Street, PITTSBURCH, PA. 


rchants, traderg. 
the United States, their Territories, and British North Ameriea. Also, mak 
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Reed’s Celebrated Sectional Covering, | : 
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N COVERINGS. 
Hot Blast Asbestos Cement, N Se ‘ 
MINERAL WOOL, a 
SYKES IRON ROOFING CO., NILES, O. 


SYKES’ = 2 apes -: 
e-Nolle an 
IMPROVED Box Annealed, 
Best oe in the wee Painted on 
or th sid it 
Suitable for all Best “of Paint 
classes of 


ay and Pure Lia- 
Buildings. seed Oil, 


Easy Put On. 








fg Send for Circular and Price List, and mention this Paper. ¥ 
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FRANK & CO., Buffalo, N.Y. 


Send for Catalogue. 05) 









Stamp before a blast. | Fragments after a blast 


STRONGEST and SAFEST EXPLOSIVE 


ERmnowm to the Arts. 


Se POWDER, FUSE, CAPS, 
Electric Mii ining ‘Goods, 


AND ALL TOOLS FOR 8TU ¥P BLASTING, 
FOR, SALE BY THF 
HERCULES POWLER COMPANY, 
40 Prospect street, Cleveland, Ohi 
Jd. W- WILLARD, Managete 
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IRON TRADE REVIEW. 








— 


Wanted. 


N EXPERIENCED, RELIABLE MAN to 
take the buildi mg and management of a 


Goundty, Address 6. 
sf papacy BIRMINGHAM, ALA. 


Wanted. 
N 8 HORSE-POWER ENGINE and boiler 
complete: also lathes, 8 ng. ete., for 
brass finishing; must be in pret class \ eats and 
Address “* 


heap fi h. 
cheep for cash. eee A CLEVELAND, 0. 


Wanted. 


GOOD BUSINESS MAN with $5,000 
$10,000 capital, to take on inperess in, sar 








rare ce for a 
live man. for © eed address ‘*F’.,” care 
pees Traps Review office. Cleveland. 0... or H. 
; ©. Steen. Oach ler Ohio National Bank, Cl > 
and, O. 





For Sale. 


OODRUFF & BEACH, Hartford, Conn., 
Automatic Engine. 24x48; Buckeye auae 
matic Engine, 18x36; John Cooper & 
pats ine, 20x34; C. & G. F bbe. En- 
gine, 28x34; 60 horse ongine and and boiler 


CENTER. 
93-9ms SANDUSKY. RO HTO. 


For Sale. 
BOUT 1% MAGIC SCREW PLATES, ne " 





nelu are Scre ates 
** to 44"; also 4%" to 1’ with Plug 
Cu _— 


for themselves in one season over any other 
= iron Pulley » of half their cost. 


. 5-16", ’ square and hexagon 
ute o $0 ; cents Der Presses and Machinery. 
es, Planers, an 
Prices low. Ss. M. York. 
42 South Water St., 81 CLEVELAND, 9. 





For Sale Cheap. 

A, NEW PONY  PPADPe. planes from %%’’ 
to 6 thick and =. A strong and 
jurable packing: ~ Rw for further 

furely X, care Iron Trade Review, Gheveland. 
Ohio. 52tf 





For Sale or Exchange. 


HE BRADLEY FACTORY at Ashtabula,O; 
has switches from twe rail 8s, acre of 


buildings, large fine engines, boilers, shafting, | 


est shi ping Langer on Lakes; no better | 
g; at great sacrifice 

ELL’S BUMENESS EXCHANGE, 
eh Gaperies street, 09) Cleveland, 0. 


For Car 
30-H. P. Engine. 


60-H. P. E 
+H. P.B ——. and Boiler. 
7H. P. = ne and Boiler. 


ete.; fin 
point for manu 
McaCONN 





te tp te pt 


% a 
1 No. 0 Sturtevant Fan; 
2 emma Machines and 
PECK & DEMPSEY, Akron, 0 


SECOND-HAND MACHINERY 


For Sale. 


1 Fay & Co. Little Giant 4roll single cylinde. 
Planer and Matcher. 


oe new. 





iM 

T Toonoins 6roll 24-inch double cylinder 
Planer and Matcher 

1 Ball 24-inch Shade cylinder Planer eli 
Matcher. 

1 Fay & Co. endless bed, -anate surface Planer, 
24 inches wide, 8 inches 

1 Fay & Co. endless bed. ‘ingle surface Planer, 
26 macnes wide, © 6 inches 
20-ingh Pony Planer, a by Frank & Co. 


2 Panei Raisers. 
Ball wood frame Sash machine. 
] self-feed Blind Slat Tenoner. 
& Wyman Lathe. 


1 ers’ katie tile Lathe 

1 Union Siding machine. This machine planes 
both anon, joints both edges, and Resaws at one 
operation. 

Stave Cutter. 

1 Bolt Equalize 

Lot Sedena-hand Stave Machinery. 

24-in. Cigar Box Planer 








o. 
DETROIT MICH. 


Notice! 


SCRO . SA E send ¥, conts for a 
copy of aA OLE Swit a large 
Worki Moorish Bracket Design. © or oF for one 
year. Address “Scroit Sawyer,” Cleveland, 0. 


Notice. 


ANUFACTURERS and others who desire 
pA High Grade Wood Engraving, are invited 
to call and see our samples, 

F. C. MUGLER. Engraver on Wood, 
89 Euclid Avenue, 
Cleveland, 0 








Take Elevator. 


WANTED! 


Manufacturer to manufacture REISEN- 
ER’S PF \ TENT STOR# SHELVING. either 
complete, or to make'the iron castings, and in- 
troduce them as a commercial oriole, on a Ro 
alty or Contract. Guaranteed to be a good ork. 
ing and practical device. Parties. seen, | inter- 

should address w: 0. 


West Point, LeejCo., In. 











new or second han 
to address H. Robertson Me 


ay & (9, Little Giant 4roll double cylinder 





Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U.S, Patent ge Eight years 
experience in Examining Corps. ces moder- 
ate. Satisfaction ouacnaneed. Write or onl for 


iculars. 05 | 
Peet Blackstone Building, CLEVELAND, 0. 


Desirable Machinery 


For Sale. 
50 inch swing, 30 foot bed Screw Cutting Lathe, 


—secon 
36 inch swing, 16 foot bed Serow Cutting Lathe, 
hand—Fitch 








d han 
—second 
28 inch swing, 16 foot ned w Cutting Lathe, 
d hand—Fifiel 
2% inch swing, 24 foot id Screw Cutting Lathe, 
4 hand—Fifield. 


—second hand 
20 ane h Swine, 14 foot bed Screw Cutting Lathe, 
20 ix inane owing, 8 a bed Screw Cutting Latne, 
18 Pi i 10 foot bed Screw Cutting Lathe, 
hand—S 


—second tar. 
16 inchs inch swing. he i Plesk bed Screw Cutting Lathe, 





—secon 
uto- | 14 inch swing, 6 foot bed “Screw Cutting Lathe, 
nd hand 


—secon —Fiteh ~y 4 
10 inch swing,t foot. bed Screw Cutting Lathe, 
foot power—new— Y sung, 
& inch x 46 inch x 18 foot Planer—second hand. 
2% inch x 24 inch x 434 foot Planer—second hand. 
22 inch x 22inch x5 foot Planer—second hand, 


—Ames. 

20 inch x 20 inch x5 foot Planer—second hand, 
Tosi { 

18 inch x 18 inch x 4 foot Planer—second hand, 
—Fitehburg. 

6 foot Pond Boring and Turning Mill,—old pat- 


tern—second hand. 
Niles Radial Drill—second hand. 
44 inch ad back geared Drill—second hand— 


<8 inch swing self feed Drill—new—$200.00. 
20 ee swing lever Drill—new—$65.00. 
ch swing lever Drill—second hand. 
Ln Bement Steam Hammer—second hand. 
10 ton Travelling Crane, hand power—second- 


hand. 

1 kant Bolt Header, heads to 1% inches—sec- 
ond hand. 

1 | Rateona) Bolt Header, heads to 1 inch—sec- 
1'Chapin Bolt Header. heads 1% inches—sec- 


1 National Double Head Bolt Cutter, in fine 
er—second han. 
2 "National Bolt Cutters, sizes 1 and 2; all im- 
provements—ne 
3 Rapid Bolt Gutters, cut to 54'and l inch; good 
order—secon 
31 Ra as Nut Taopers. 4,5 and6spindles. Tap 


1% lach mn Steptoe 8 r—second hand. 

Sy Ames’ Pulley Latle -second hand— 

1 2%inch Stevens’ Pulley Lathe, 2 tools and 

boring attachment—new 

1 SOinch Stevens’ Pulley Lathe, 2 tools and 

boring attachment—new. 

1 Diamond single wheel water Tool Grinder— 

new. 

1 Diamond two wheel water Tool Grinder—new. 

1 Pager ogee Universal Grinder, for shafts, eut- 
re, etc.—new. 





Full line Huntington Suspended Grinders, on 


which wheels wear true, grind faster, and with- 
ix anv jar. Send for Uieaiae. 
125 “ P. Westinghouse Ergine—new, and very 


chea 
2 "Boil ih P. Nagle Horizontal Engine and Upright 


iler, used 6 weeks, complete, and good as 


13 25 i. P. Horizontal Engine. 


Parties wanting i machinery of any kind, 
ill ans it - their interest 


48 South Canal net, (34 CHICA 





For Sale. 
Second Hand Machinery. 


‘mt Be Band log saw mill, (London, Berry & Orton’s 


: Tron planer, 22x22 in., 5 feet bed. 
cutter. 


1 Ss 
drill (10 spindles.) 

1 ‘tend oan preparing machine. 
} 18x20 in. vertical engine 
: rs vertical peleting engines, 6x10 in. 

ah in. ver eens hoisting. 

Cameron a pump. 

3 ani steam pum 
Large lot of oialees “and boile=s, all sizes and 


styles, and miscellaneous mach.wery for sale 


ne ee. The} Harms Machine Devot. 


92 & 94 Ist Ave., PITTSB 


Paper Cutter, io THE DANGLER TORCHES. 










SFOR STEADY AND 


Brilliant Light 


Has no Equal. 
FULLY 1,000,000 


Now in Use 


throughout the U.S. in 
Manufacturing Establish- 
ments, including Rolling 
Mills, Foundries and Ma- 
chine Shops— will bear 
willing testimony. 
Send for Circulars to 


"O *PUBIGAZ/DO 
@A0}S sojfueg ey) 


“09 ‘jw 


ww. KE. EY NON, 


Manufacturer of 


Willing Machines, Die Sinking Machines, 
Universal Heads, 


Index Centres 
Vises, 
And other 
Special Tools. - 
CLEVELAND, o 


FINE CATALOGUES, 


Such as are Desired by all 


MANUFACTURERS, 


AND 


Fine Printing and Stationery, 


Which Every Person Wants, are Furnished by 
DAY & CARTER, 






88 Center street. - = 9% « = 








Lithograph Building. Cleveland, Qhio. 








Send for Prices and Descriptive Circulars. [15] 


T 








- VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.& Cc. =o Co., Prop’s, 
Manufacture 


Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 


Slide Valve Stationary Engines, 
All Sizes, Extra Heavy, with Girder, 
Box rane. oS 
PORTABLE prarn ss. Cent 
Side Crank, 6 te 40 H. P. — 
«= TRACTION ENGINES, 8 o 3) H. oe 
SAW MILLS, Extra 
and Pony with Belt eeeding ih Beare 
and Late Improvements. 
Tubu'ar, Locomotive and Flue Bollers. 
Address C. & G. COOPER & CO., Mt. Vernon, 0. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 





MADE BY 


Cleveland City Forge & Iron Co., 


CLEVELAND, O. 


Engineer sak ie Sea he 
Manufacturers 


mg a spiral 
LOOKING FOR 


LOCATIONS. 


Crescent Mfg. Co.. OLEVELAND,O. [24 
ADDRESS THE 


HUGHES BROS. 
BOARD OF TRADE, 


MACHINISTS 
Pittsburg, Crawford Co., Kan. 


and Manufacturers of 
Steam Pumps, 
Hydraulic Presses, 
In the Great Western Coal Fields. Town has 

three Great Railway Systems, and others 
course of construction. m one cent per 
bushel to five cents. Pittsburg is destined to. be 
the largest manufacturing town in the South- 
west. ools, and surrounded by ¢ 
farming district, 












Seo : 
And General Machinery. 
10 Columbus Street, CLEVELAND. 0. 












es, 


J 





TRADE REVIEW 
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TRAVELER'S RECISTER. 
Standard 


Time. 
Clevetand, Columbus. Cincinnati & indianapolis. 
PE Ages. 


Page eenensceeeeenes 


No. 27, Columbus Accommodation ....... 3 30 P. 
29. Massillon and Chanckeaite! £x...... 410 P. 
RIVALS. 


A A 
0.2, Gol ia. nd and Mattoon Ex... 9 50 P. 


0. 4, Col., Cin. & St. Louis & Ind. Ex* 2 55 4. m 
0.8, Col , Cin., Ind. one St. sou Ex. *7 Wa.M 
~ , St. ” Lou: Br.M 
22: Massillon and Ghrichetile ‘Ex. Oa. u 
°. 20, Galion A dation.......-.... 9 00a. M 
ge 12, Goleaee — Cincinaati Ex... _% 4 P.M 
o. ecling Express..... P.M 
Sipally all | other trains daily ‘except ‘Bunday. 


N.Y. C. & St. L. R’y—** The Nickel Plate. ' 








BASTWA ARRIVE. DEPART. 
Buffalo Passenger.............-... 2 ose 0 Ham 
Chicago Passenger ............... UM iniesisaiie 
Local Freight. re as “$6 am 
WESTWARD ARRIVE. DEPART. 
g Passenger. 6 30am 
ostoria Passenger............. vs “46m 45lpm 
Riicccmtansetinncdndevn Opm 5’Nam 


shag ‘Accommodation departs 7 40a. 
™buclid ‘Aocommedation departs 6:24 9. m.. 





9:10 a. m., 5:05 p. m. 

All trains daily, except Sundcy. 

Cleveland & Pittsburg. 
DEPART. ARRIVE. 

Mail 7Xam 10pm 
New York Express.......... 210pm 63pm 

Alliance Accommodation... 3 45pm 10 0am 
aed Accommodation.. 4500m 8 lbam 
Night Kdbdesbeesibnieivonins 11l10pm 6Wam 
Newburg Accommodation... 10 15am ll ss — 
New Accommodation... 1210pm 1 

Train lea at 210p m has Pullman Buttet 


Sleeper oon leveland to New York without 


: = Vernon & Pan Handle Route. 
C., A. & C. Ry. Co. Arrive. 
Akron, Col. & Cin. “Flyer” 505 pm 
a. Col. & Cin. Night 
6VDam 80pm 
Clavdiend & OrrvilleAccom 11 = 2 m 220pm 
The 8 p. m. train runs t Pullman 
Po ga sleeping cars vont ge rei other trains 
daily except Sunday. 
New ron Pennsylvania and Ohio. 


ARRIVE. DEPART. 

N.Y. & Pitts. Express.......... 
. ¥. & Pitts. Exvress.......... mE pee CEO 
wv LS Pitts. Express..*10 50a m *3 00 


sure Low mmodation 
pnene Llosal Express. “#10 40 pm 
a 


Depart. 
74am 





wn Local..... ........ m 
gsc Ps div. ye aa Local "12 6pm 
emeaine * i 42pm 
aa aoeematations w “130 rm 


he eee + Daily except Sunaay. { Daily ex- 
sept Monday. 
Lake Snore & Michigan Southern Raliroad. 


Arri Det 


TRAINS GOING EAST. from West. 


No. 4, Fast Limited Ex...... 255am *3 (am 
No. 8, N. X..Byn At iis 82am *%*55am 
am 


o. 26, El 
na o* M4 'Toledo edo & Buftalo Ac Ac- 


Seecececoeseeeees 


. t10 30 am 110 45am 


o +110 30am {10 45 a m 
i <" *11 40 *12 00 noon 
.& Bos. Ft.Ex. *210pm *2 45pm 
No: Night Ex. via Borw& 9 400m T10 0pm 
Conneaut Accom.. ereraiererett 43pm 
TRAINS GOING WEST. Soon tied, ;. Want 


No. 1, fast Limited Ex.. “oe *12 5am 


No.23, Cleveland Express *2 15am 
No. 3, Chi. Ex. via Sand’y.. sid Bam 15 35am 
No.25, Mich. Ac.via Serck:. 16 Dam 
No. 21, Toledo Ex. via Nor- 
and Sandusky.......... 112 50pm 13 0pm 
No. 5. Fast St. Louis i 
eago Ex.via Sandusky...... *10 45am *10 Ham 
No.8,Chi-Pae. Ex. we ork *8 15pm *6 40pm 
81, Elyria Ac eee 
aor Etyria only... HH pm 
No. 27. Conneaut Accom..... #8 10 & m0 ....e0...... 
Sunday train for Wocinckas- 7 art’: 15a. m. 
and 1:45 p. bya Jpteraine, leave Nottingham at 
8:50 a. m. and 3: 
Reference fn Lo +Daily except Sune 
lav. IrDaily except Monday. 
A local Cleveland and New York Sleeper and 


anlar car daily on No. 10, leaving Cleveland at 
12 geen, 8 arrives Grand Central Depot, New York 


Ver farther information as to trains and con- 
nections apoly at the Union 1 Ticket Office, corner 
Bank yt a ae under Merchants’ Bank, 
M. E.G W. P. JOHNSON, 

Uity ! vo "Ag’t. Gen’! Pass. Ag’t, Chicago. 
Cleveland and Canton Railroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
10 00 a.m., 650 p.m 


“1 80a.m.» 10 00 s.m., 6 50 p 
Bedtora 6-00 700 a.m., °7:50 a.m., 16:00 a.m., 1:05 


.m.,.6 40 p.m., 6 50 p.m. 
Newb ang h and Miles, avenue—6-00 a.m., *7: 4 
50 a.m., 10:00 a.m., 1 05 p.m., 4:35, p.m 
6:40 p.m., 6.50 p.m., 9:25 p.m. 


so Sher’dsville & Cosh’t’n—7:00 a.m. and 


ent—7;00 a.m.. 3:10 p.m., *6:00 p 
ford—7.00 a.m., 11: 0 a,m., 3:16 p.m., 4:56 
ae *6:00 p.m., 10:35 p.m. 
Newburgh and and Miles Avenue—6: 12 a.m., 7:00. 
0 a.m., 2:00 v.m., 3:10 p.m., 4:50 p.m. a 
oo p.m...8:10 p.m., 10:35 P. n. 
Zanesville, Newark, etc.. 7:00 a.m., 3:10 p. 
Theater train leaves Cleveland at 10: 35 | p.m., 
and runs through to Bedford. 





ins with * run daily. All others 
daily except Sunday. 

Depot at Ontario street. onvosite Huron street 
Valley Raliway. ARRIVE. 

Mra Cini. scsianintnessianndcewmnasssncsceceeeen 900am 

WOE ATOR cccsesvrsceocsces: seareneectntsnepereseie 215pm 

From Valley Junction...........-ccccsecceeeseee 6380pm 
DEPART. 

For Valley June. and interme, points... 83a m 

For Valley Junc. and interme. pointe... 220pm 

or Canton and intermediate points .. Ke 30pm 


Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE. 
Pbecling B ee owe 6 45am 6 6pm 
le Express. ............ 410pm 10 00am 


| 


TIME TABLE—IN EFFECT NOV. 1, 1886, 
Central Standard Time. 
























































































































WHEELING & LAKE ERIE | Pittsburgh & Lake Erie Railroad. 


On andafter November 16, 1886, pas.enger 
trains will depart from and arrive at the Pitts- 
burgh and Lake Erie Depot at Pittsburgh, as 

































































EASTWARD. | No.5. | No, 7. |No, 9.*|No. 1.¢ | follows, a ge ory 
>a onesie 2 . E. R.,R. Depart for— 
eg em aggre te 13% PM tem PM cvs | No. 7, Cleveland, Bradford and East,..... 6 30 a.m 
a 907 i” 6 02 No. 5, Buffalo, St. Louis, Cleveland ...... 72am 
Clyde...........1923 1203 |68 |... No. 51, Beaver Falls Accommodation..... 8 30 a.m 
Bell oe ecg 9 38 218 6 32 ae ee No.1, ae | ~~ gene andall N 7. - 
Monroeville .iv| 9 57 232 701 "735 am land poin om 
alk 1013 2 50 720 150 fio. % > Giengo, ‘ineinnati, St. Louis,.. $40 .m 
ll 03 345 9 00 2 32 ° U RIB oc cccvccccsccccccescccesces p.m 
11 52 433 «11045 315 No. li, Beaver Falls Accommodation..... 5 50 p.m 
iz 2» PM 6 05 i & PM 345 . Arrive from— 
aM uffal 
12 |545 | 640 | 640 No.1 th Maven Malle Leeemerinn ten 
Massillo 120 5 45 6 40 6 46 0. 2, Youngstown Accommodation,...... 910a.m 
Valley vune.iv.| 210 | 6 45 8 00 8 00 Ne 12, Chi Cincinnati & St. Louis, 12 45 p.m 
Sherroasvue...| 238 | 715 pm) 9 00 9 00 ue e Beaver Fall Accommodation... is p.m 
: : o. 6, Buffalo Express... svaauneaoiieis p.m 
nee Bala te] ad 7 4 pe te E No. 4, Cincin., St. Louis and Cleveland, 7 50 p.m 
Cambridge. ...... 08 |837 |102 | 102 a isda & Lake Erie trains Nos. 2, 3, 5,9, 
Macksburg ...... RS BCR: 230 230 ae 
Marvetta.......ar) 655 pul... ...... 3 38pm! 3 38pm aw.5 Ws SiS. Master ogeral Monager. 
WESTWARD.| No. 6. | No. 8. | No. 4. REPPERT, Ticket Agent. 
Marietta ......lv| 700 4m/11 004m 4.> SMITH. ign Pasa. Ag’t, Pittaburah, 
Macksburg.......818 (12 05pm]...... ° 
Uampbridge.... 52 27 5 
Unabnage...| 962 1127 | Cleveland & Marietta R. R. 
Uanal Dover.....|11 30 2 54 6 New Through Line Between ~ Ohio River and 
Sherrodsville...|1208 pu) 425 | 6 the Great 
New Cumber!’d/12 20 450 7 The popular _ to ee . ‘Si, Paul, Milwaa: 
= inneapolis, and all points in the Grea 
play Jane... | 4 Ht] ‘ forthwest. irect connection for the Pennsyl- 
Geeville....ocl 1 a 8 20 8 — bso ns —) all yo East and South- 
eR, vi 200 |1015*|855 |... ..... a re. + ect 
© idaswe 230 0 45 dP Sedéeseccisse 
Wellin a ...|318 10 12 3 GOING NORTH. GOING SOUTH. 
Monroovilie | 422 eiiss |tar | de ibe! STATIO é3\e5 
oi“n.e 5. ° 
Bellevue...........| 4 40 1155 | 753 | cam |e 9 ee |e: 
Qirde...... : 456 -/12 10 ru 44 — —- —- —- 
mon i . am | pm | m | pm 
Oak Harbor.....| 5 41 1255 |848 | 620 230/Iv..........Marietta, ar.| 7 20/12 50 
Toledo..........ar) 6 35 pu 155 pu! 9 454M | 9643) 256... . Stanley -| 652)12 23 
als 13 f2-— eee | tn 
29.\2 N 2 Feng -- Mac urg... . 
ees & ee 7% 8 50) Dexter City. 6 02)11 0 
P. Mia. M | eroreceee WELL... ...ccccecees 
Be OR 8 28) 445) ...........Mt. Pleasant............| 505110 19 
ae ieee vie Landing. - 8 38| 455)... vue Byesville......... ...... 455|10 02 
4 50/11 LU) ......-..ccceee Milan 8 5C} 5 10) ............ ambridge......... ar.| 430) 945 
4 30/10 45) «0. iv Wawa 3¢ : 2 wesees -New en Ht He 
DERE an OVEF....:0000- 
* Daily. 1 = 
This road is now open through from Toledo to 10 51) 7 20) ......... Valley Junction...... Iv} 212) 735 
Bowerston, connecting “ith the Pennsylvania 
System for all points Kast. am | am nn Vpllg J enotion... 8 B35 
THROUGH CAR SERVICE. 1139) 758)... my 8 Rueiecoansmesiiel 10 58) 7 52 
Toledo, 3 pan’ |.....- 
Regen Dee and Bowerston Marietta 12.33) 8 BA). ccesssesesesu Sie 10.00) 7 00 
o - a pm | am am 
pg Pm wen Youngstowa and | FTE 0110 15] Iveeccconaus Cleveland.......... ar.| 835| 5 40 
* Chicago, » Akron, Youngstown and Pitts- yer ay vilaipes gic: 
M. D. WOODFOR», JAMES M. , HALL 8 00 sa ereceece: Buffalo. la esces secccecces 
Gen’l Manages Gen’l Pass. Agt. | 3m | pm pm gen 
= 1 10) 10 05) .........+0.0.. Orrville... 0ccccsces 12 20] 6 00 
Scioto Valley Railway 155|10 45} «.....-. ee lv|11 50) 5 30 
TIME TABLE. 2 4D} 11 2B) .........006 Wellington............. 11 00} 8 10 
In effect July 19, 1885. 327 12 10 ee exes NOP WAIK....00000..025- 1013) 712 
THE SHORT LINE TO ALL POINTS| 3 44/12 25. ............ Monroeville .......... 10 00} 7 02 
Herth and Gents, Bapt and Southeast. West | g561 5.20) . Toled.isessssscseseses 50! & 00 
S Seale’ 
TRAINS GOING SOUTH. 12.85/11 85)... Cobennaline sessing, Joon moe 
STATIONS. No. 2 No. 4 No. 6 $40 $50 : 
ae Url Sami hoolition lente NTO sods 5 cdetkass Yoqstes> boscaces 
6 48 12 08 p.m} 552 “* 330) 600) ..Pittsburgh........ 
700 * {1220 "| 606 « 5 Pe eaten enaapnimemmrome es Sen Se ‘ 
i3 “i 4 Re 4 ve 700) 6 55) ...... see New York.............. a Sdawabect 
on} ag = ve iB a NO. 17, ACCOMMODATION. 
i) fie SS Beek t FR. &@.m a.m 
932 *‘ | 257 *| 8h “ Cambridge............_ 6 30} Macksburg........... 9 00 
945 “ | 311 * | 908 * Byesville e : arner,.. zis 30 
1008 ‘ |32% **|92 * t. Pleasant. : an Stanley... 02 
1025 “ | 346 “* | 945 “ Caldwell... oe cu Marietta. 35 
~e Lee itm “ ie Dexter City.......... 8 4 
Sciotoville...... ..... 1108 “| 428 “ |1027 * 
Wheelersburg ...... 1115 “ | 434 ** 11035 * 8 Stop on signal aa 
Haveraill ........... 1138 “| 454 “ 11055 ° Connections made with ali lines at junction‘ 
Hanging Rock Str 1150 “|505 “ 11105 “ points for all important cities east and west. 
Botersbure ~ as P.mn| oe m : y sep A. T. WIKOFF, Receiver. 
eters UTE ervoseseoos oF bs 
shland.............. ‘Ar 1250 p.m! 605 p.m'12 05 a.m W. A. McCloy, Acting Gen. Pass. Agent, 





Trains Nos. 2 and 4 daily, except Sunday. 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 
TRAINS GUING NORTH. 
STATIONS. No. 1. No. 3. 








Zz 
> 
on 
































220 a.mi 7 30 a.m} 455 p.m 
255 “ | 806 “* | 530 * 
308 * | 818 “ |543 “ 
820 * | 830 * | 555 “ 
$31 ** | 841 * | 606 * 
350 ee 9038 ae 6 26 Ty 
$56 ** | 910 * | 631 * 
eek seiilanisks 410 “ | 925 * | 645 * 
Lucasville............ 434‘ | 950 “ | 712 * 
Big-RUD......0-s000. 451 “* (1008 “ | 731 “ 
PERGUOR..,.<crescceessee 607 * 103 * | 748 “ 
maveriy... Volts Fee 621 * {1036 “ | 803 “ 
Sharon .. 532 ** 1047 “* | ~15 ‘ 
6 35 “ ll 55 oe 900 ae 
704 “* |1222p.m| 927 “ 
727 * 1247 *“ | 950 * 
Tm” 1.118 ei 
ae 814 * | 129 * (1029 * 
Valley Crossing... | 826 * | 143 ** 11043 * 
Colurabus............ “Ar| 850 a.m! 205 p.m 11 06 p.n 
Train No. 1 daily 
Trains Nos. 3 mney 5 daily, except Sunday. 
COUPON TICKETS, by the best routes and 
to all principal pointsin the United States and 


Canada. can be found at the following Stations: 
Columbus, Circleville, am ae ‘Villicothe 
Waverl iy Portsmouth, Irontcn 

Ashian 


For further information relative to rates, con 
nections and through time, call on your Ticke 
Agent. «? ~ddreee J. ROBINS yd : 
JNO. J. Asse 





Gen’! Pass. i Hoket Ag’t, Cobian: Ohio. 


The New York, Chicago & St.Louis 


RAILWAY COMPANY. 


The Passenger Equipment of this Line is all 
new and is supplied with the latest appliances 
necessary to safe, speedy and comfortable Sere. 

Trains Gopart from and arrive at Union 
3, AG 3 Van Buren street, Ch ee and N 

W. Railway Depot at Buff: 

Vpoliowing is time in effect April 25, 1886, and 

until further notice: 


GOING WEST. GOING EAST. 
Lv Ar ocal 
Fr’ht a.m p.m Fr’ht 
9 40 Buffalo .... 5 45 

12 50p.m _........IFi6, ...... 2 33 a.m 
243 ... Ashtabula... 12 44 9 47 
3 43 . Painesville. 11 55 7 40 
3 56 Willoughby .. 1k 33 7 00 
4 46 arCleveland lv 10 45 5 45 
a.m Dm pm 
550 451 6 45 lv » ar 1040 900 440 
820 606 7 58..... Lorain...... 931 756 240 
912 630 8 15. Vermillion. 911 7 34 200 
p.m 
1100 735 9 10....Bellevue... 800 6 25 12 01 

8 05 9 45Green Springs 7 35 5 54 

a.m 

8 56 10 25.....Fostoria..... 6 50 5 00 

10 37.....Arcadia.. 449 

11 32..... Leipsie...... 3 57 

1 50p.m Ft. Wayne 1 30 

50.....Chicago...... 7 50 a.m 


Through Tickets to all points are on sale at 
principal offices of the Company at lowest rates 
for any class of tickets desired. Baggage chech. 


ed to destination. 
B. F. HORNER, 
General Passenger Agunt, 
LEWIS WILLIAMS, 
General Manager. Cleveland,.0. 





NewYork,Penn. : Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES., 


—_—_—@— 


New York, Boston and the East. 
———_——_o—_—_—— 
THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


—_——_o——_ 


Uhange of time goes into effect Nov. 21, 1886. 


Central, or Ninetieth Meridian time, 33 min. 
utes slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


No. 62, Mahoning Valley Accommo ... 

fie 72, New York Express,.................. 
No. 72, Fast Pittsburgh Express.......... *82am 
. 64, Fast New York Express........... * 
ore Pittsburgh Express................ * 
No. 66, Mah Valley Accommo..... 
"i = New York Express, 
® 68. Pittsburgh Express... 
. 70, Pittsburgh Local Express 


. 61, New York Expresz...... 
. 61, Pittsburgh Express.... 
. 65, Fast New York has 

5, Pittsburgh Express,... 














Y oungstown 
. Erie xpress, pom 
matter only, froma 
t and 

no pa & 
uae a os + Daily, pana Sunday. 


eae This i is the on 





express 
1 points 
juth-east, carries 





11:10pm 

t Except 
route by which pass 

can mats Co Elmira, Binghampton, ew 


York City an ” intermediate ints without 
«change. One change to Boston and New England 


cities. 
Baggage checked thro to all points East. 
Through tickets and information regarding the 
route on be 2 pieined at office, 224 k street, 
andat P. & O. Railroad, South Water 


Dep 5 South 
street an Vinduce, Cleveland. Ship by Erie 
Express. 


A. E. CLARK, Ass’t Gen’! Pass. Agent, 
eveland, 0, 
J. R. SHALER, General Superintendent, 


tg 0. 
M. L. FOUTS, Pomenow Agent, 


A. Wor, Csi Lu 


RAILROAD. 
BETWEEN THE 
THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 


EVANSVILLE, 
AND ST. LOUIS. 


13 Mtn 13 
Fort Wayne and Indianapolis 
Than any other Route. 

22 


QD MILES RUBETE” 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
No chance of Cars 

} ——BETW EEN— 
Cincinnati and Fort Wayne, 


Via White Water Railroad. 

All trains arrive and depart from Central 
Union Passenger Station incinnati, Corner 
Third Street and Central Avenue. 

DIRECT CONNECTION 


At Fort Wayne with L. 8S. & M. 8. Trains for all 
points N erm on and East. 


Ask for or Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connectin, ines. 
EAST. WEST, NORTH AND SO 


W.W. WORTHINGTON, ROBT, F. io 
Gen’1 Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


Chagrin Falls& Southern RR. 


TIME TABLE. 
Went into effect May 10th, 1886. 
Standard Time. 
Chagrin Falis..lv.;6 45am| 9 15am)|12 10pm 
Collins 6 4 12 
Chamberlins 
Solon..... 
VIAN.Y.P.&. RR. 


Solon .........leave}7 25 
Newburgh.......... 740 
Cleveland.,.......... #8 05am 


Cleveland. leaves 
Newburgh. .......... 





ers 














eects 9 35 
9 45 
1015 

33 
105 


«ee AITIVE 




















Co 10 
seca Falls ....16 00am/10 50am | 4 


BREE 








A. ©. WILLIAMS, Gen’! 
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IRON TRADE REVI 





EW. 














Tra om Lifters. 
Wollensak’s Patent.. 


Twine. BO.  B. 
No. 12, Flax Twine, MY and? Tb Balls.. -20%c28e... 
No. 18. Be 18 M4e%Be... 
No. * cat % oF cede pipes 
No. 264, Rlstirans igand 0 RB 450 
Chalk Line, Gatton, tb Balls....... fii Sa consensiae Dom 
Mason Line, ane, Sia siraieiovreiooingeais 
LPly Hemp, tb Balls (Spring Lien, » "13 

PLY > SEs bvbataaitdbewseevecesscenssseve 

SPlv “136M Balls. swcsscceocecece tis 
Cotton Wrapping, 5 Balls to Ib................... 14@15e 





Vises. 











Miicrorsessarcaschlsmninacsorssies disgosst ee 
Sonadisbienssesourtaccieconcones &5@25 
3) 
Saw Filers, Wentworth’s. "ncis®O10 
OORT G DT 5 coresiscvesontivibtienscatecesh nes dis 40 


Washer Cutters. 


Smith’s Patent 

















sseeee Gis 50 


jreeciblpietcon ® doz se. dis 20£10&10 





82 and 8 
3-16 and 5% to 6 
§-32 











Cut to specified lengths, 4c. extra. 
Hammer Cast Sieel. 






































hnson’s on $11 00, dis 334 
o— "g......8 doz Pol. $14 00; can, $16 00, dis Crucible cast steel Cts. ® 2. 
Appleton’: s B doz $16 ©, ¢ dis mtr Open-hearth steel 4 
Bonney’s 

‘Well Wheels. Sheet Steel. 
sin. $1.75; 10 in., $2.95; 12 in., $2.75 Best. 2a. Gul. $4, Qual. open, 
Wire. New List Jan,18,1884 | To 21 gauge, 9e. *" 6c. x 
Brass and Copper............... discount 3344@334x5 . extra for each additional gauge. Cat to 
Bright and annealed, Ne Nes 0 30% ESA pane mare multiples or specified lengths, 4c. extra. 
08. 19 @ X...... G18 O00 1 Miscellaneous Cast Steel. 
af s 27 @ 36......d1s 72445 7 
Coppered Nos. 0 ° Pag market ae ERIE RUS ER, are 70 A rand augur bit OS Ccecccescosesseceseccesecosesoeces 3 
Galvanized Nos. 0 60. Axle steel for wagon 3 
Tinned market Noe. Q > Th... : free astute and plates 56 
faned Broom Wire.” stb | Piok, hammered. vcs 8 
Annealed Fence, Nos. 8 and 9 ~di965 5 Skate Steel............... 4% 
Annealed @ . bd: 10 06 12... Mattock, Seveied Dv esiisataadus cote onsnadsensiteie baste 3 
Fence Naeiea. {EE SEE EEL Pt 2 pO Se eae Pea 3% 
Fence Staples, galvanized... ARGS S i 8 tb 3 sien Table Cutlery, ok, ELE LLL STS 4 
Stubs Steel ire regular... . 600. @ is 30 Trap spring BUCEL...... .... 6 
Seemann. ike and cant hook.................... 7 

doe 's genuine, oash in 10 das: ———— 0 &s —— SraNite WEA! ......... cereeccereeseeeneees I 

MM porsntm w= 4 Se SE NT eee Oe 
Agricultaa nro discount 308 ous 3 spine, sab iat Se pA 2 ae 

NE SSS AS dis 3 py 
peerienn gelastanle..... ea Sia - pete SS s porses jon oy * poe and lathe spindles. 
Coes’ pattern, malleable......... is 10, r 
ince’ patie, wiedebt oc dis 80410@8041045 Piston rods, forged to SHAPES «....cccccceeeececossee 





TINNERS’ STOCK. 
Tin. 




































































































Banca. per 1b.22}44@23 hick ... .4¢ 
Straits . 24 | Boiler. fire-box and flue sheets, not less than za 
Bish: .. .cxssonasisnensesdinvasssssssoncestes - 233%@24 thick 
5. enecaglcorasenlipnintvetinciaate tes 24% be = ae and semi-circulars, when ordered sepa- 
h. @ oe Pr. ny stack, to sha) - 
American, cash, @ BD................2..sccceeeseseees 454@5c o tO shape 
Charcoal Tin Plate. Locomotive jon WR ios conbcepitaieinntRace ea 4c 
10 12x12 225 Sheets....cvvee.nssseseeresseseeeees 7 50 File Cast Steel, 
14x20 112 sheet 6 25@9 25 | Square, round, half round and flat bastard, 8- 
12}4x17 100 sheets...................... 200008 § GOES GO | Med Od OVER iivcccesecericccccosecacccccssoncccscrcscecenaecs 
BR ADS GURD cs: < ciceracinancciavebdvestia seenteicboatce 25@7 00 | Mill saw, 8-inch WOE WOW soaps case ete 5e 
IC 10x14 225 sheets B box 5 00@7 50 | Taper, 3%-inch and over........................ 6c 
a BB sheets aloes Bo s HEGFOO OG GROG TOD 6.cc..cccccdscudscccccccecsecensesesess 5e 
x14 2 OBES ....ccccoseccccseseocccoseess 2 Spring Cant Steel. 4c 
TX 12x12 225 shee 6 25@9 50 _ Spring Cast Steel................... 
cack an tiene al X add $1 38@$2 00. Spiral, taper, ous vo Cast Be Sisee eae es 5c 
Coke Tin Pilate, ye feet hee 
1x4 and ov +6240 
IC 10x14) Best Ordinary ig %x3.16 ‘and gw ‘TE 2 GRRE TS ER ic 
ig —_ j ¥ bs) pandas and 5-32, a e-8 and 5-32...........< 9c 
osogetdiesadbsessabetensesnccaioe an 4 a catiorecescanpenienes ~ 
IC 10x10 (Gutters 235 sheets). 8 00 — | Soltd sade cant ateel”... Bar 
TO 20x28 (212 GhOOts)....scrcccrscccscoccscccesosecess 025 | Three and five ply cast steel... 5e 
Solder. Agricultural Implement Cast Steel. 
Half and Half, in bars. warranted......... 1 143¢ | Fork and rake, crucible 4 
i i$ Horse rake steel, cut to lengths, crucible... wee 
Zinc. Hoe, crucible s 
5 50@s 70 | Corn stalk cutter, beveled............-.s-sssseeve eevee 4% 
64@6% | Beveled hoe and shovel steel, in bars............... a 
ee ee aw ’* | Crucible plow steel, in slabs...................000.0000..4 
Bersenx r and «)pen-hearth, 
waabecien Spring 7 - : Se 
weeeteneseeseeees erence FS) ring. spira an taper, — to lengths............3 
Tire. 2-16 thick ae ae eadiivetabbnsebpabseeboteeses ae 
Bre | ES cpioeatiesociesuaies suena 
RST Sr ass < 2 
Blo ee MIG san cineanscncipenescbeinteaehnbicttn den tedidicnciniat 2 
Chilled Shot ® bag’ 38 the Sleigh aboes .. iiee 
Babbit Metal. Gatier see. eut to length and tapered... ae” 
NPU ‘ e steel aca 
Miiiscococanseddttbecsevonneatintl aceite, Grain drill bars... i 
a Grain drill points eg 
JB Rolling coulter blanks, cut and punched... ...6¢ 
Fey en Leer . v4 
I NOD. oss incnenenacascssieoecamnen i 
ete Tnoet. FI GU aie 
nat Terms.—Four months 3 per cent. discount for 
einer cash. if remitted within 30 8 
{RON AND STEEL. Plumbers,’ steam aud Gas Fitters’ Sup- 
Flat Bar. @ t Fis plies. a 
to4b =)” Sale ee EE O | Grey Lrom Pittings............. ..---eececeee see iscount 
is to 6 by oe + Steam Brass Goods.. discount 65 
1% to 6 by 1 Wator Brass Goods.. di 
04 &1% by Galvin Gate Valves... weer i” 
1 &1% by, Register Gauge Cocks uet 50 
% % and % by Steam Gauges... discount 40 
ph nt and Sauare. Steam Gauges 5 inches net dial per doz 24 00 
1to 1% inch 2 180 gooeen Glass Twbeb...............sc00.cseee cose discount 75 
w, +4 Soil ive & Fittinas, Mott's Lise. discount 50 
336 to “280 BKngilish Steel. 
‘ to "330 Best cast. I ; Oceie 
to SORE MENGE siatncl cesnserquevongesainnuapeans 3 ec 
4 etched Round machinery............cccccccccscsseeesseees 10e 
% to auc 30} Circular Saw Plates..........ssesssserecereee l4e 
to 240 Ww: ec ccceccnenceccsssvecesnsonsnebecsoonnscose® l6c 
"2.60 | Best double shear... saieaiemitack codewseneus 1c 
eosenyusotersveubihiae Waabeasievienaeiaiicescii0K8 300 | Blister, Ist QUALI ty neeemenentneneeee ld4c 
Hoops. German steel, 10< 
BE Ro 4, Wen. 90 06 Mi ciecaxinscichictinticsinercn et fe 
I to 2, Nos. 16 to 18... .snsescseesseeeeeeeeee, etl asap ng pee Se 
land 144, Nos. 13 to 5..........................” WRENS Se eee cer ee a. 
Heavy Band. 2s” Boiler Rivets. — “Albany.” 
%, 11- 16 and inches diameter................. 4 00 
to6 b % and 5-16 inch i bidapedione 100 
iets brig vy = 516 inch ats Oy 7% . 11-16 and % inch diam.......4 00 
i aa 5-16 inch. "2 30 gy te de and Castings. 
h to % by % and 5-16 inch. 280| Furnace floor e~- straightening plates.....1c 
Halt Oval and Half Round. Housings ana castings not otherwise specified 
Ato 3 inch be 2% 1 <3e 
to 1% psktee 3 | Guide plates... iiheketapsaces asinine 
% to % i 0o | Spindles and « ‘oupling Wee tipi secdeciednenda lye 
¢ 30 Sand rolls and pinions, large Sizé...........00.--...2 
85 Sand rolls and pinions, small Size.............s0.+ 2c 
ee eee Pipe mill CASTINES.......crerecenscrerseersennseessresese 3¢ 
Bg.s0 6 by 46 t0 3.98 Light Bana. ou Rolling mill castings under 50tD...... ..........0.0. 
© UD Grdasscdttcnceascccese ss sosspéovccdatniiion : 


Sheet Iron. 











Slide bars, 
Slide bars, forged to shap 


Open Hearth or Bessemer, 
a * fire-box and flue sheets not less than 3-16 




















































































Spur and bevel wheels, large 
Svur and bevel wheels, small.. 
Pulleys up to 30 inches 
Pulleys over 30 inches 

Engine castings, light........ 





Hee Se eeeneenenns enereseesereennens 











“| Engine castings, heavy 








Steel. 
Best Quality Refined Cast ee, aan 
Octagon and Round. 
56 to 2 inches, inclusive........0. secsccsssceee ceseeeve me 
1-16 an to 3 inches 
% and 3% to 4 inches... 





a weil steel forgings ‘wz 
Machinery Steel, 

Cru- Bessemer & 
Ordinate goes » % to } ms open-h’rth 
5-16 and 2% to yh La 5 i 
4and 3% 6 5 
in 7 . 

3-16 in 9° 
: pare, Flat and Octagon, 4c. extra else 

ou 

















Steam 



































s 8 3c 8s 
S23 | u12 | gcd | 8s 2 
aa: | M2 | £8 | £55 | 2 
a a ao | 6A 
3 i 2 0 -068 
so %~ 42 0 0 05 088 
a 3. 56 0 00534 | .091 
& .. 84 004% 0 06 109 
a a 112 006 0 08 -113 
eh ine 167 008 010% | .134 
m 1%... 22% oll 014 -140 
1%... 268 021 0% 145 
ae 361 026 030 154 
2%... 574 042 047 204 
Ae 754 0 55 0 62 217 
3... 9 00 0 67 0 83 226 
Seem 10 66 0 83 100 237 
4%... 1224 100 125 246 
3 S a 1450 12 150 259 
. oe 18 76 150 200 230 
, 23 27 200 301 
es .. 28 18 275 322 
a oe 33 70 an 344 
3 | 40 06 75 366 
a ea 45 02 5 75 316 
ee 49 4 6 50 315 
| oes 54 775 375 
14 .. 58 00 9 00 375 
| ee tee 10 00 375 
Discount, (car load — butt-welded 
inches to 1% inches plain.................. per cent 
Ditto galvanized per cent 
Discounts (car load i lap-welded 1 
inches to 16 inches plain............... per cent 
Ditto galvanized r cent 


Discounts on less than car lots 2 
Discounts on pipe cut to specifi 
on size and waste, ordinarily 5 our cent 
random. 
Boller Tubes, 
Discount 


SCRAP 





1RON AND OLD pagar 





_ 
oo 





scrap 
Stove plate (free from burnt iron)..... ......... oe 


Pipes and flues (Clean) 
Hoop and band iron 
lron axles 
oy sheet iron 


e turnings 
Wrought turni 
Ww rought fron, o 
Cast borin 


Malleable i fos 

Uneut wrought iron boilers.............. 
Steel boiler plates 
Old iron T raiis. 
Old steel rails 
Car wheels 
Old copper 
No.l. H 




















(free from cast) . wes 
drillings 














HARSSELEAESERS 











SSSESSSSSSLSSSSSESTS 


g 
nbs Bis 








Brass 
Heavy yellow brass 
Light yellow Brass 

inc 














COARon 
Xx 
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Wholesale f. o. b. cars at Cleveland: 
Carbon Hill and Monday Creek ny] 
Massillon.. CRN. 
Brier Hill 
Pittsburgh 
Salineville 
uscara was. 
New Hazelton 
New Hazelton, mix 


nut 








Te 


co to te CO We i118! 686! 656 town 























Cennotton 
Connotton, mix 
nut 

Anthracite grate 
Anthracite egg 
Anthracite stove... 
Anthracite chestnut , 

KKTAIL.— Delivered. 
Massillon Lump 


Hill and Monday Creek, lump........... 
Hill and Monday Creek, put. 
lle, lump 

Bais WE cccsaiinnse 
Peale VSR LARIBD....nooceescccceevesesonesetsees 
New Hazelton Lump 

New Hazelton Nut 
Osnaburg Lump 
Osnaburg Nut. .. 
Toc less on cars by car load. 
Anthracite Stove and Chestnut 
Egg and grate 








mes te boi. nobeio 








: 
: 






































wd 
Zi SAASHSKESE BAS 





Ate ener e Ree eee eee ees pen eee tee eeeEEeeeSesenes 








Aon oro 





OILS. 
Pure Vils. Packages included. 



































HRVRKESRRTSSETE 


Sperm. winter bleached per gal.............. 1 15@1 2 
hale, winter bleached per gal.............000+ G65 
Straits 
I scitersdiicienseces hs 
Lard oil, extra W.5 
do No. ldo. 
Wh Oi Beth c dotssinclintenessoctkences 
Emaar Bs “4 Sl ra 
eatsfoo oi I iad Mian oi cndeeasiabab 
do No.1 ate paar +4 
Linseed oii, raw ...... 
do do boiled tee 
er SE alka. We icisicdine-ncnaeberelubnaanciad 47 
West Virgini lub resting 38 da di ae 
nia lubrica Tie EMA 1 
Parafiine oil, winter ww peeened Lie ERE 5@L 
Capitol Cylinder... denchsabhdsetenguiadmaatin . % 
Mode! BES esceneniadia 30 
quserade Engine . vagceerenen 2 
atine. per sa’ dasip liisiasetialidinitsdalalinetaee 
toe Cyl linder” SMB RE RA Ss Me ee bi] 





EDWARDS, TOWNSEND & CO., 


Wholesale Grocers, 


And Dealers in 



















Teas a Specialty. 


NOS. 151 & 153 WATER sT., 
Cleveland, O, 





Spices, Coffee and Cigars. 


WINTER TOURS 
SOUTH 
TEXAS, MEXICO AND: CALIFORNIA 
BEE LINE. 


On November 14, 1886, a through line of 
elegant 


RECLINING CHAIR CARS 
Ee 


will be established between Springtield, 


Dayton, Union, Indianapolis 
and St. Louis. 


Eastward from Columbus, Cincinnati, In- 
dianapolis and St. Louis, this 
line is the quick 


THROUGH CAR ROUTE 


Eastern Cities. 


A.J. SMITH, Gen’! Pass. Agent. 


C.C.C. & I. R’y. 
BEE LINE. {i aa bby. 


TO 


MACKINAC. 


Summer Tours. 


Falace Steamers. Low Rates. 
Four Trips per Week Between 


DETROIT, MACKINAC ISLAND 











St. Ignace, Che Harrisvil's, 
an ascot ound Gosatt "Bore Huron 


Bvery Week 1 7 Between 


DETROIT AND CLEVELAND 
Special Sunday Trips during July and August. 
Our ILLUSTRATED PAMPHLETS 
Rates and 


Exeursion Tickets will be furnished 
by your Ticket Agent, or address 
C. 0. WHITCOMB, Gen’! Pass gent. 


Detroit & Cleveland Steam Nav. Co. 
DETROIT. MICs 

T. T. NEWMAN, P. & F. A., 

23 River Street. Cleveland, O. 


The Picturesaue Lehigh 
Vallev Route 


Three through trains with Pullman cars at- 
ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. u. 4:10 and 7:45 p. u., Buffalo 9:00 
a.m. and 4:40 and 10:00 Pp. u., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
whe LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
to passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agent. Mauch Chunk. Pa 








Christmas and New Year. 


The Pennsylvania Lines West of Pitts- 
burgh will sell holiday excursion tickets, 
at one fare for the round trip, to and from 
all stations, on December 24th, 25th and 
3lst, 1886, and January Ist, 1887, good 
returning until January 3d, 1887, inclu- 
sive. For full information apply to near- 
est agent of the Pennsylvania Company, 
Pittsburgh, Cincinnati & St. Louis Rail- 
way Company, and Chicago, St. Louis & 





Pittsburgh Railroad Company. 05-3t 
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IRON TRADE 


REVIEW. 














SKINNER ENGINE CO., ERIE, Pa. 


Portable and Stationary 


ENGINES AND BOILERS, 


Mere than 2,000 in Use. 


’ Send for Illustrated Catalogue and Prices. 
id 





Steel Ranges. 


* 


Patent Poised and Ventilated Oven Door. 


We claim that our Round Fire Pot and Grate will save 25 per cent. 
in coal over the ordinary square or oblong fire-box. 


4 sizes with Single Ovens; 3 sizes with Double Ovens; 
2 sizes with Sinele Ovens, and no Warming Ovens. 


or further perticulars address or call and see 


Cleyeland Stove Co., 
44 Cleveland, Ohio. 


e Eureka Planer and Matcher. 
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ted & 


Tija poysrusny | ouryowU! Yous 
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euyqovur 
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2 inches to 12 inches, either 
“sou0w @q)1 
@ -speoy-leqo}epy Jo J 


Will do as good work and as much 
fro? or single surfacer. 


of itas any machine in the mar- 
plane 2% inches wide, and match 


ket costing twice as much. Will 
qJOAON JO aT 


jor 


SNICCS &CO., - 


Send for Catalogue and Price List. 


Hurley’s Automatic Steam Flue Cleaner. 
For upright or horizontal boilers. 

The most Economical Flue‘Cleaner in the market, 

There is no loss of steam in changing from one 

flue to another. Satisfa tion guaranteed. 

Will send to any responsible party on thirty 


trial, 
= THE F. F. ADAMS CO. 
ERIE, PA. 


BUCKEYE BRIDGE & BOILER WORKS, 


CLEVELAND, O, 
Manufacturers of 


Steam B-rilers, 
Tanks, Oil Stills, Bridges 
; Girders for Bui'dings, and 
IROnW KA7OrR=z 


—— ——————— | Of every deser aon. Speeial attention 
gi ep to boiler repairs. 
WRITE FOR PRICES BEFORE ORDERING ELSEWHERE. lleow 


Buffalo, N. Y. 
6] 








$2: 


0 


PHOENIX IRON WORKS. 


W. H. Thompson, Proprietor, 
builder of 


Steam Power Granes 


FOR ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. 


Gear Cutting. 


Wason Street bet, St. Clair and Superior, 
CLEVELAND, 0. 04 














MOORK, BENIEMIN & GO, 


DEALERS IN 


IRON MINES AND IRON MINING STOCKS, 
eee ee 


SS 
e_% © 


MINING and TIMBER 


owe 


CROSS SECTION, GOGEBIC RANGE, 
COPYR' 


OFFICE, ROOM 10, MACK BLOCK, 


MILWAUKEE, WTs. 


Freight « Passenger 


Elevators. 


L. 8. GRAVES & SON, 


Cor. Center and Frank Streets, 
Rochester, N. Y. 
New York Office, 46 Cortland Street, 


—— Send for our Catalogue. 
Cleveland Office, 208 Superior Street. 


3RANCH OFFICE, 


HURLEY, WIS. 





Ma & Sarew Machina. 


MiNERAL WOOL! 





For Deaaening, Fire-Proofing, Insulation of Heat and Cold in Buildings 
Prevention of Frost in Water or Gas Pipes. 


Patented May 29, 1883. Also Tine, Proct Sections 
\ erings for 


Steam Pi 
Boilers. Hote 
conductor for all 


N \ Burn. 
= == SS a SS A Easily i 
d — 
any one, and is endorsed by Insurance Companies. For full information and ousiehe Aone 
Western Mineral Wool Co., Box 123, Cleveland, O. 173 


WM. BERKEFELD’S IMPROVED FOSSIL MEAL COMPOSITION 


For covering Boilers. Steam Pipes, Cold Water Pipes, and all Heated Surfaces. 


Fossil Meal Compound for filling Ice Houses and Safes 
CRUDE FOSSIL MEAL FILLING POWDER 


For Steam Pipes, whieh are boxed or caged; and for Cold Water and Underground Pipes. Asa 
Non-Conductor this Powder has no equal. It is also fire-proof and Indestructible. 


TIDD & JOHNSON, Sole Agents for Ohio. 
mm 


THE BUTMAN PATENT " 
SHAKING GRATE 


—— 


75 Merwin Sireet. 








SEND FOR PRICE LIST. The Variety Iron Works Co., 
14 CLEVELAND, OHIO. 


New and Improved 


{6-Inch Engine Lathes. 


BEDS OF ANY DESIRED LENGTH. 
THE MULLER MACHINE TOOL CO. 
180 W. Pearl Str., [44] CINCINNATI, O. 





—— 


_ CAMBRIDCE ROOFING co. 


Manufactures of 


SUFFRIOR TRON ROOFING AND SIDING. 
CROWLS PATENT 
. Standing Seam Plain, Corrugated and 
Crimped Edge. 








Awarded first medal at New Orleans £xposition. 
CAMBRIDGE ROOFING CO., Cambridge, 0. 








nes 


8, etc. 


perior, 
04 


ae 
0, 


3 made b 
). MOORE. 


; @ 





ON, 


streets, 
r . 
| Street, 


uildings 


»0f Sections 
erings for 

. Pipes and 
8. Best non- 
ctor for all 
es, Steam or 
Heat. Will 
thar, Crack, 
rn. 

sily applied 
removed by 
ee address 


Oo. [3 


STTION 


bes. 


i Safes 


rio Asa 
ible. 


SLAND, 0. 


sIDING. 


rated and 


position. 


abridge, 0. 














1RON TRADE REVIEW. ! 











Wood - Working Specialties, 





MOSELEY’S 


EUREKA SCROLL SAW. 
MOSELEY’S 
VARIETY MOUL DER. 
MOSELEY’S 


VICTOR PLANER. 


These ee are the best and cheapest 
their several classes: 


EVERY MACHINE WARRANTED. 
Write for prices and terms. 


Jerome 8. Moseley, 
08 SYRACUSE. N. Y. 


Adams & Krempel, 


247 & 249 Sycamore street. 
Cincinnati, O. 
Manufacturers of. 


Upright Drills, 


Post Drilis 
















THE OLD AND ONLY RELIABLE. 
LATEST IMPROVED 


FT. WAYNE WESTERN WASHER. 





ish 
th ines to an @ 
rs) 5 panes a the 
— og Crag tho dathund for 


ps 
chine Gate 
rfect 


ion. We want 
this machine 


rite catalogue 
THE HORTOR MFC. CO., 
04 FORT WAYNE, IND., U.S. A. 


E. E. CARVIN & CO. 
Manufacturers of 
Machinists’ & Iron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 





"0 'N °°) 8 SH TTIM IVER AING 
MON TRO 10} [VPSW PJOD peaysoos eo, 





Special Tools for all kinds: of ‘Malttentld te 
or@er. Gear and Rack Outting, Milling and 
Index Drilling to order. 
13.143 Center St., NEW YORK. 


GEORGE SUMMERS’ SONS, 


Manufacturers of 
Common, Refined, Charcoal and Juniata 
Sheet Iron and Shingle 


BANDS. 
% WILES, - - OHIO. 





NATHAN & DREYFUS’ SELF-ACTING OELERS AND LUBRICATORS, INJRG 


Patents of Charles F. Brush, for Electric Lighting, Storage 


|THE BRUSH LIGHT STILL LEADS THE FIELD. 


* | Double-Headed, 


W. BINGHAM & CO.. 
146, 148 & 150 Water Street, 
CLEVELAND, O. 


Hardware lron,Nails:Metals 


Ov EVERY DESCRIPTION. 
RAILWAY, MACHINISTS AND MINERS SUPPLIES. 


WM. JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST ST@EA. 
Malleabie and Cast Gas and Water Fittings. 


TORS AND EJECTORS. 


Pennsylvania Tube Works Pipe and Boller Flues, 
Peet's Open Way Vaives. 
BOSTOM BELTING CO.’s RUBBER BELTING, PACKING ABD HOSE. 
ALEXANDER BROS.’ LEATHER BELTS. 
Stubs, Crobet & Rothery Files, &c., &c. 





G. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. 


W. F. SWIFT, ineecaliniys 
W. J. POSSONS, Asst. Supt. 





<aeonineten WECM sence 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


— Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is aiways the Cheap- 
est. 35,000 Brush Arc Lamps nowin use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR, YOU BEFORE BUYING ELSEWHERE, 


THE BRUSH ELECTRIC Co. 


CLEVELAND. OHIO, U.S.A. 
AGENCIES EVERYWHERE. 98 





CLEVELAND eae sacs 
8, T. Everett’s residence 


Geo. W. Stockly’s donee, De elid @ avenue. 

East Cleveland Baptist d avenue. 

Herman Junge’s residence, ‘it street: 

eer Mueller’s reeiaonye: Detroit street. 
ons’ resi avenue. 


W. R. Mourse'elaatbeter: and Poultry 
ment, Unionville. 
None but skilled morhanids swple 
strictly first class work ms 
For Chewulars and infor 


The Cincinnati Steam Heating Co., 
BE. BE. LIGHT, Pros’t. Cincinnati, Chio, 


GEO. EB. LIGHT, Treas. 
FROM '. TO 15,000 Lbs. WEIGHT, 


solid, free from blow-h oles, 


a. Mane but 





Verieety eegevenl vi view of our Eureka 
Generator—over 4,000 in use. 


steel now runn " 

a a 
CHESTER STEEL CASTING a 

Chester Pa. 407 Library 1 Philadelphia, Pa 


H 
ENGINEER’S FAVORITE 
BOILER 


TubeCleaver 






















Double - Acting 
Elastic and Ad- 
justable. 

Is strong and durable; has no Wire iral Springs to get out of order; will do the 
work of any other Cleaner; do it more ph nF and last ra vd as long. Can be 
the te tubes to fi tly, or slackened down to override any uneven sartboe by tu 


which the Blouse is is attached. Write for your 


Perfect Steam Heating. 
ee - Combining: 
= eee Comfort, 
: Durability, 

= AI Bs ___ Perfect Ventilation. | 
: =} i The Cincinnati Steam Heating Co. | 
‘ ==y _ Cincinnati, 0. 

+ Grexmeatal Direct Redistors. 


ixii-| CHEAP LIGHT 


THE BALLANTINE’ 


Patent Automatic Grease Cup. 


Inside diameters of Cups, 
14, 1%,.134, 2 2%, 3, 334, 4 inches. 
*SJUNOISI Pues Bry GOIAT (OF GIT A 





MANUFACTURED BY THE 


WALKER MFG. CO. 


thucov. Cleveland, Ohio. ‘ely 





Tron Planers 
A SPECIALTY. 


New Patterns. ~ 





% paper a —— ~ 
{his Planer returns the table 8 for1. 
Sizes from #0 in. by 20in. and 80 in. 
to plane from 4 to _imam, 


Rochester Machine Tool W’ks 
LIMITED : 


& Rochester, N. ¥. 


THE DETROIT — 
Sight-Feeding Lubricators, 





pian ty a 


For Foundries, Mills and Shops 
AND FOR OUTDOOR USE. 


A great deal of experimenta 
tion, and years of actual use, 
have proved our 


Oil Torch 


to be of veRY BEST construc- 
tion, and most, reliable. Our 


Gasoline Torch 


has been found to be most per- 
fect, and gives best of satisfac- 


tion. 
Price, $2.00. . 


For either Oil or Gasoline. 








particulars 
’. and quota 
'. tions on large 
orders, ad- 
dress: 


HULL VAPOR STOVE CO., 








descriptive Circular 
supply content it, or address Kendall Mfg. Co., Bole Props- ona 


3 Erie St. lo, N.Y. 








84-4t CLEVELAND, O. 
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{RON TRADE REVIEW. 








a The Lane & Bodley Co. 


Manufacturers of 
# AQTOMATIC CULOFF ENGINES, 
ae from oney tterns and of unex- 
workmanship. 


oTEe. BOILERS, 
ag Feed Water Heaters. 
» SHAFTING, PULLEYS. GEARING 
———- THE LANE & BODLEY CO. 


Nos. 1 to 25 John Stree 
04 "OINCINNATL. 0. 


JAMES FP. WITHEROW, 





Enterprise *Boiler 


Beatty & Klipp, 


Manufacturers of 


All kinds of Steam Boilers, 


Sheet fron and Plate Work of all Descriptions, Oil and Water Tanks, 
Iron Roofing. 


South Market Street, - ~ Youngstown, O. 
Repairs Promptly and carefully attended to. Good Faeilities for shipping. 





Engineer and Contractor, 


Lewis meen :- Piste layer, Pa.. 
eral Agent for 


Whitwell Fire-Brick Stoves and Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 
Boosial adaped for ‘0. 1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stam 
a Pita ofa. Wil 1 contract to completely erect, ouute and Sloss so to reygy «be me 
stoves, and steel plant s as above. manufacture at my own 
ing to blast Soones mall Zl works construction 
to promptness and satisfaction.’ 81 


SPRINGFIELD GLUE AND EMERY WHEEL CO.., ' 
SPRINGFIELD, MASS. 
Patentees and Manufacturers of 


EMERY WHEELS 
and Emery Wheel Machinery. 


EMERY WHEEL TOOL GRINDER, 
Patented Sep. 25, 1883. and Oct. 12, 1886, 


It grinds much faster than a grindstone, and will soon save 
its cost. Wheels are 6 ae to = in water. Will ship on their 
merits for 30 days’ trial, and if not satisfactory, ean be held 


subject to our order. 
We make Sizes and les of Emery Wheel Grinders, 


80 we can fur for almost any class of work. 


One Thousand of our ere now in use. 
94-ly Send for Cireular 


Shapers, Lathes? Drills, 


LODCE, DAVIS & CO., 
Pp roideane Ohio. 


Uj t 
ens ead and ae Feed Drills. 


‘Paces. | It will pay you. 








29"'28",'32" Back 


“UB 4040'T ,0 


- + TRON + 


ROOFING 


_SIDING, CEILING, 
ARCHES" LATFLe 
oe CINCINNAT;. 


CORRUGATING CoO. 


o@7CINCINNATI, 0. + 
SEND FOR ILLUSTRATED CATALOGUE. 





A. THACHOU'T &.Co. 


JOBBERS OF 


Doors, Giazed Windows, tiass, Biinds, Mouldings, &c. 
42, 44 and 46 Michigan St,, Cleveland,O. 27 and 29 West Spring St., Columbus, O, 


Sharon Boiler Works, 


(Limited) 
SHARON.'.PA. 





Patterns anu Models of Wood and Metal 


ACTURINGC. 
: | With our new Be i red. facies Ie Oe eens tains: delee 


estimates in this line. . 
D. $, HITCHCOCK & C6.” Grossing 0. &P.&N.Y.0.&8t.L. RB. B.C ND, 0. 68-6m. 








Fine Crucible Tool Steel, 


FOR ALL PURPOSES. 
Self-Tempering Steel 
For Lathe, Planer and Nailers’ Tools. Extra Refined Hammered Iron. All Goods Warranted. 
Office and Works, Titusville, Pa. 


LATHES 
‘And Brass Finishers’ 
TOOLS. 


. = CACE MACHINE WORKS, 
My Waterford, New York. 


Agent, 





. Mz ser 


44 & 468. WATER ST., 
levetand, Ohio. 








THE NEW HOPPES 


LIVE STEAM 


Feed Water Heater 


AND 


e / 
Lime Extractor. 
CLEAN BOTLRS: GUAR 


TIME CHV N FOR TRIAL. 
Efficient in Operation. 


Durable in PR coh 
Easily Cleaned. 


Send for Descriptive Circular A. 


Hoppee Manufacturing os 
Springfield, O 


THE HENDEY MACHINE. C0, 


TORRINGTON, CONN., 
MANUFACTURERS OF 


IRON AND BRASS WORKING 
a8 MACHINERY. 


22/'x22""x5' Planer. a@- CATALOGUES SENT ON APPLICATION..29 





AJAX DRILLING AND PUMPING 





Established 1867. 
Rubber and Belting Warehouse 


W. H. H. Peck & Co., 
176 Superior St., Cleveland, 0. 

NEW YORK BELTING & PACKING CO.’S 
Rubber Belting, Hose, Packing, 
STEAM HOSE, EMERY WHEELS, AND 
FIRE HOSE. 


Hoyt’s Celebrated Leather Belting, 
GILT EDGE RAW HIDE LACE, » 
Bupire and Soapstone Packing, Rubber Rock Pi Piston 



































Enegines for Oil and Gas Wells. 


HARMON, CIBBS & CO., CORRY, PA. 
MchinNniLEer 


Patent Air Engine 


Best and Cheapest on the Market. 
NO STEAM. NO WATER. ABSOLUTE SAFETY. 


No Engineer. No Pump. No Gauges. No liability to Seg up. No 
-Fegulation required. No extra insurance. oon for any 
purpose where power is required. 


Cheap Fuel. Cheap First Cost. = 
For further information, reference, prices, etc., call or address =e 


McKINLEY ENGINE CO., 





Packing, Rubber Clothing, "Boots and 
Wholesale and Retail. 
p ts) Send Sample Order. 


{7 Broadway Cincinnati, O. 
Mention this paper. 52 
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